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PREFACE. 



The first edition of this treatise was pnblisbed in the 
year 1842, the fifth in 1857. Each edition has been in 
good part rewritten, — the present one entirely so, — and the 
compass of the work is now extended. More elementary 
works than this, such as the author's First Lessons in 
Botany (which contains all that is necessary to the prac- 
tical study of systematic Phienogamous Botany by means 
of Manuals and local Floras), are best adapted to the 
needs of the young beginner, and of those who do not 
intend to study Botany comprehensively and thoroughly. 
The present treatise is intended to serve as a text^'book for 
the higher and completer instruction. To secure the 
requisite fulness of treatment of the whole range of sub- 
jects, it has been decided to divide the work into distinct 
volumes, each a treatise by itself, which may be indepen- 
dently used, while the whole will compose a comprehensive 
botanical course. This volume, on the Structural and 
Morphological Botany of Phsenogamous Plants, properly 
comes first. It should thoroughly equip a botanist for the 
scientific prosecution of Systematic Botany, and furnish 
needful preparation to those who proceed to the study of 
Vegetable Physiology and Anatomy, and to the wide and 
varied department of Cryptc^mic Botany. 
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The preparation of the volume upon Phyaiological 
Botany (Vegetable Histology and Pbysiology) is assigned 
to the author's colleague, Professor GoODALE. 

The Introduction to Cryptogamoua Botany, both structu- 
ral and systematic, ia assigned to his coUef^ue, Professor 
Faelow. 

A fourth volume, a sketch of the Natural Orders of 
PhEeni^amons Plants, and of their special Morphology, 
Classification, Distribution, Products, &c., will be needed 
to complete the series: this the present author may 
rather hope than expect himself to draw up. 

ASA GRAY. 

HE8B4RIUM OF HaBTARD UnITESSITT, 

Cajibbidob AprU 10, 1879. 



%* The nuiDefalB in pftrenthesea, which are here aod there introduced 
into ienU>nceB or appended to tliem, are references ta tlie numbered pora- 
grapha in vfdch the topic is treated or the term expUinei 
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STRUCTUKAL BOTANY 



THE BASIS OF MORPHOLOGY. 



INTRODUCTION. 

1 . The two Biological Sciences,' considered as parts of Natural 
History, are Zoology and Botany. The latter is the natural 
liistory of the Vegetable Kingdom. It embraces every scientific 
inquiry that can be made respecting plants, their nature, their 
kinds, the laws which govern them, and the part they play in 
the general economy of the world. 

2. We cannot distinguish the vegetable from the animal king- 
dom by any complete and precise definition. Although ordinary 
observation of their usual representatives may discern little that 
is common to the two, yet there are many simple forms of life 
which hardly rise high enough in the scale of being to rank dis- 
tinctivelj- either as plant or animal ; there are undoubted plants 
p^jssessing faculties which are generally deemed characteristic of 
animals ; and some plants of the highest grade share in these 
endowments. But in general there is a marked contrast between 
animal and vegetable life, and in the part which animals and 
plants respectively play in nature. 

3. Plants only are nourished upon mineral matter, upon earth 
and air. It is their peculiar office to appropriate mineral mate- 
rials and to organize them into a structure in which life is mani- 
fested, — into a structure which is therefore called ot^anic. So 
the material fitted for such structure, and of which the bodies 

1 Bidogy, the acience of life, or rather of liraig things, in its earlier u» 
wu equivalent to physiology : recently, it hM come lo denote the natural 
hittory at plants and animals, i. e. of the two organic kingdoms, Including 
both their phyelology and descriptive nstural hiBlory. 
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2 INTEODUCTION. 

of plants and aDimals are comjrased, ia called organic matter. 
Animals appropriate and live uixin this, but have not the power 
of producing it. So the \'egetable kingdom stands between the 
mineral and the animal ; and its function is to convert materials 
of the one into food for the other. Although plants alone are 
capable of building up living stinicture out of mineral mate- 
rials, and are tlie sole producei-s of the organic matter which 
is essential to animal life, and although animals consnme that 
which plants produce, yet plants also consume oi^anic matter, 
more or less, acting in tiiis rcs|>ecl like animals in all their opera- 
tions, except in the grand and peculiai' one by which they 
aaiimilate mineral matter. Most plants of the higher grades 
assimilate lai^cly and consume little, except in special opera- 
tions. Home, on the contrarj', are mainlj- consumers, and feed 
upon foimed organic matter, living in this respect after the 
manner of animals. The living substance of plants and animals 
ia essentially the same. 

4. Botany deals with plants : 1. As individuals, and in respect 
to their structure and functions. 2. In their kinds, and as 
respects their classification, nomenclature, &c. Accordingly, 
the moat comprehensive division of the science ia into Physio- 
LOGiCAL or Biological Botany (using these terms in their widest 
sense) and Systematic Botanv, But as Physiolog)' and Biology, 
in the restricted sense, relate only to functiona or actions and 
their consequences, the first department naturally divides into 
two, viz. Structural Botany and Physiology. 

5. Structural Botakv comprehends all inquiries into the 
stmcture, the parts, and the organic composition of vegetables. 

I This is termed Oroanography, when it considers the organs or 
f obvious parts of which plants are made up, and Morphology, 
when the study proceeds on the idea of type. The tertn 
Organogeny has been applied to the study of the nascent 
organs and their development; Fhytotomy, or Vegetable 
Anatomy, to that of tJie minute structure of vegetables as re- 
vealed by tJie microscoije, i. e. to the composition of the organs 
themselves. But, since anatomy in the animal kingdom includes 
the consideration of general as well as of minute stiiicture, and 
indeed answers to organography, the minute anatomy of both 
kingdoms takes the special name of Histology. The study of 
f\inctions, or of the li^-ing being (animal or plant) in action, 
ia the province of Physiology. 

G. Systematic Botany, or the study of plants in their kinds 
and in regard to their relationships, comprises Taxonomy, or the 
principles of tiassiflcation, as derived from the facta and ideas 
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INTRODDCTION. 

upon which species, genera, &c., rest; Classification or the 
SiSTEM OF Plants, the actual arrangement of known plants in 
systematic order according to their relationships ; Phytoobapht, 
the rules and methods of describing plants ; and Nomenclature, 
the methods and rules adopted for the formation of botanical 
names. Glossology or Terminology' is a necessary part of 
Phyt<^raphy or Descriptive Botany, and hardly less so of 
Structural Botany : it relates to the application of distinctive 
tenns or names to the several organs or parts of plants, and to 
their numberless modifications of form, &c. This requires a 
copious vocajiulary of well-deflned technical terms, by the use of 
which the botanist is able to describe the objects of his study 
with a precision and brevity not otherwise attainable. It will 
be convenient to exemplify the principal terms along with the 
modifications of conformation which they designate ; and also, 
for greater fulness and facility of reference, to append to this 
volume an alphabetical summary of them, or Vocabulary of 
Botanical Terms.* 

7. The present volume is mainly devoted to Morphological 
Botany ; that is, to Structural Botany on the basis of mor- 
pholt^y. This department cannot he properly dealt with apart 
from considerable reference to intimate structure, development, 
and ftinction, the subject-matter of vegetable histology and 
physiology. But these will here be treated only in the most 
general or incidental and elementary way, and only so far as 
is necessary to the understanding of the morphology of the 
stem, leaves, &c. The whole discussion of the histfllc^y and 
physiology of plants is relegated to a following volume and to 
another hand. 

8. The most comprehensive and important division of the 
vegetable kingdom is into plants of the higher and of the lower 
series or grade, i. e. into Ph^nogamods {or Phanerogamous) or 
Flowering, and Cryptogamous or Flowerless Plants. The 
first are all manifestly of one type, and therefore have a consist- 
ent and simple morphology. The second differ among them- 
selves almost as widely as they do from the higher series ; and 

' Globsoloot is the better word, but Terminologt, ftlthough b hybrid 
of Latin and Greek, ia in common use. 

' What is called Geogb*phical Botant is the eliidj of plants in respect 
to their natural distribution at the present time over the earth's surface, and 
the causes of it. Fobbil Botany (Vegetable Falieontology) relates to the 
plants of former ages, as more or less made known in their foseil remains. 
Medical Botant, Agricultdral Botany, and the tike, are applications 
of Botany to medicine, agriculture, &c. 
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■i IHTBODDCTION. 

their morpholep' is more speci&t and difficult. Wherefore it is 
better to treat them separately and subsequently. This will be 
done in a third part, by an associate devoted to Ciyptc^mic 
Botany. 

9. Thus the field is here left clear for tiie Structural Botany 
of Phienogamous or Flowering Plants, with which the study of, 
the science should naturally begin. In theory it may seem 
proper to commence with the simplest plants and the most ele- 
mentary structures ; but that is to put the difficult and recondite 
before the plain and obvious. The type or plan of the vegetable 
kingdom, upon which morphological botany is groignded, is fully- 
exemplified only in the higher grade of plants, is manifest to 
simple observation, and should be clearly apprehended at the 
outset. 
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CHAPTER I. 

OUTLINES OP THE GENERAL MOBPHOLOGT OF 
PHL«!NOGAMOtrS PLANTS. 

10. MoRPHOLOGV, the doctrine of fonns, as the name denotes, 
is used in natural history in nearly the same sense as the older 
term Comparative Anatomy. If it were concerned merely with 
the description and classification of shapes and modifications, 
it would amount to little more than glossology and organography. 
But it deals with these from a pecuUar point of view, and under 
the idea of unity of plan or type.' 

11. Aa all vertebrate animals are constructed upon one type 
(or ground plan) , which culminates or has its archetj^pe in man, 
so all plants of the higher grade (8) are strictly of one type ; 
the different kinds being patterns or repetitious of it, with varia- 
tions. The vegetable kingdom, however, does not culminate in 
an archetj'pe or highest representative. As respects, the oi^ns 
of vegetation, the higher classes of crj-pfogamous plants exhibit 
this same type ; but it is only in the most general or in a 
recondite sense that this can be said of their organs of repro- 
duction, and of the less differentiated structure of the lowest 
classes. Wherefore crj-ptogamous plants are left out of the 
present view, to be treated apart. 

12. Viewed morphologically and as to its component organs, 
a plant is seen to consist of an axis or stem, which sends off 
roots into the soil, and bears lateral appendages, commonly as 
leaves, but which maybe very unlike leaves in whole appearance 

> The term Marpholntg was introduced into science b; G<Ethe, at leut hs 
earl; as the year 1617 (Zur Nalurwisacnachsft iiberhaupt, bescindcFB zur 
Harphologie, Stuttgart und TuUngen, 1617-24). On page Q of the lirBt 
volume, he a uoderetood to have suggested this word for tlie purpose and io 
the sense now adopted in botany and zooiogj. It essentiallj' replaces an 
earlier and somewhat misleading word. Melamorphoeis. (304.) 

Apparently the first botanist to adopt the term wag Augusts da St. 
Hilaire, in his "Lemons de Botanique, comprenant principalement la Mor- 
phologie V^giStale, etc., Paris, 1841. The term seems not to liave been taken 
np, in zoology, by Etienne Geoffroy Saint- Hi la ire, the antagonist of Cuvier 
(who was of a wholly difEerent family from that of the botanist), altliough 
the MTDe idea was denoted by his phrase " unity of orgftnic compositioa " 
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and ftinctioQ, These appendages, whatever theii' form or use, 
ac(»rd with leaves in mode of origin, position, and arrangement . 
on the axis or stem. Their most general and ordinarj' form ia 
the familiar one of foliage ; hence the name of leaves has been 
by botanists extended in a generic way from the green expan- 
sions which constitute foliage to other forms under which such 
appendages occur. The proper morphological expression is, 
that the latter are homologous with leaves, or are the komologuet 
of leaves.' 

13. Leaves are borne upon the stem at definite places, which 
are termed Nodes. A node may bear a single leaf or a greater 
number. When it bears two, they occupy opposite sides of 
the stem. When three, four, or more, they divide the circum- 
ference of the stem equally, forming a circle, technically a 
Whorl, or in Latin form a Vekticil. When only two, the pair 
evidently answers to the simplest kind of whorl. So that leaves 
are either single on the nodes, in which case they are o/fer- 
naie, that is, come one after another on the stem ; or in whorls 
{yikorled, vertictUate), in the commoner case of a single pair 
being called oppogile. The bare space between two successive 
nodes is an Ihternode. This is longer or shorter, according to 
the amount of longitudinal growth, which thus spaces the leaves, 
or whorls of leaves, in most various degrees, either widely when 
the intemodes are elongated, or slightly when they remain very 
short. The plant, therefore {roots excepted), is made up of a 
series of similar parts, i. e. of portions of stem, definitely bearing 
leaves, each portion developed from the apex of the preceding 
one. This constitutes a simple-stemmed plant. 

14. Branching is the production of new stems fVom the older 
or parent stem. These normally appear in the Axils of leaves, 
that is, in the upper angle which the leaf forms with the stem, — 
from which they grow much as the primary stem grew from the 
seed. The primary' stem, connected with the gi-ound, produces 
roola which develop downwardlj' into the soil, from which they 
draw sustenance. Branches, when developed above ground, 

1 A common deiignation for all these nfipendages being desirable, a good 
one is lumished by the Greet name tor leaf, ipiWer. Phtllum, plural 
Phtlla. This, used with preflxes, ma; be made to designate the kind of 
leaves in man; cases, — as, prophi/lta, ciilapkylla, h^iifojJiiitla. 

Recent German botanists use the word Pkullome in this sense. It Is a 
rather convenient an<l well-sounding word ; but ph^lloaui is the e^iact Greek 
equivalent of our word foliage, and therefore not very well chosen as a 
common term for leaves which are not foliage as well as those which are. 
Nor will this word, like ph^lian, readily take prefixes, as above, or the adjec- 
tive form, as it readily docs in /)ro/ii^ffo«s, hi/jiaopli^lloHS, gamophi/Uiius, &c. 
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being in organic connection with theif parent stem, do not 
usually produce roots ; but when placed in equally favorable 
conditions for it, t. e. on or in the soil, they may strike i-oot as 
freely aa does the original stem. 

15. An incipient stem or branch, with its rudimentary leaves, 
is a Bud. The normal situation of a bud is in the axil of a leaf 
{axiUary) , the development giving rise to hi-anches ; or else at 
tie apex of an axis (terminal), where there can be only one, the 
development of which continues that axis.' 

16. As branches are repetitions and in one sense progeny of 
the 8t«m which bears them, so the aerial similar parts or leaf- 
bearing portions of a simple stem are repeti- \ -? * 
tions, or in a like sense progeny, each of the \( /y 
preceding one from which it grow. The 
simple-stemmed plant is made up of a series 
of such growths, each from the summit of 
its predecessor ; the branched plant, of ad- 
ditional series, laterally developed, from ax- 
illary buds. These ultimate similar parts into 
which a plant may thus !« analyzed, and 
which are endowed with or may produce all 
the fiindamental organs of vegetation, were by 
Gaudichaud called Phytons. But pkyton, 
being the common Greek name for plant, was 
not a happily chosen appellation for plant- 
elements, or homol<^ous plant-units. A better [j 
t«rm for them is Phytomera (lyurof, plant, \ 
[itQOi, part), equivalent to plant-parts, — 11 
structures which, produced in a series, make 
np a plant of the higher grade. In English, 
the singular may be shortened to Phttomeb. 

17, This theoretical conception of the oi^aiiic 
composition of the plant is practically impor- 
tant to the correct understanding of morpho- 
l<^cal botany. The diagram, Fig. 1, serves 
to represent the ot^anic elements, or p A vfomero, 
in a simple case, such as that of a growing 
plfuit of Indian Corn, or other Grass. Here 

' Bifurcacion by the division of a termioftl bud into two. as In Acrogenoui 
CrTptogams, ia sapposed by some (o occur, even normally, in some Fhseno- 
gsme, especially In certain forms of inflorescence; but this has never been 
convincingly made out 
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the leaves are alternate ; in other words, each ph^-tomer is 
single-leaved ; while in the subsequent illustrations of plants 
developed from the seed, at least the earliest phytomera are 
two-leaved. 

18. The plan thus exhibited in the leafy stem begins in Uie 
embryo, or initial plant in the seed, and is carried on into the 
flower, in which the normal development of the axis finally ends. 
One plan prevails throughout. To iiluBtrate it, the moqdioli^y 
and growth of the embrjo, of the plant developed for v^;etatioa 
and the general purposes of its individual existence, and lastly 
of the flower, through which sexual reproduction takes place, 
may be successively treated in this order. 
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CHAPTER n. 

HOBPHOLOGY AND DEVELOPMENT OF THE BHBBITO AND 
SEEDLING. 

19. The Embryo is the initial plant, originated in the seed> 
In Bome seeds it is so simple and rudimentary as to have no 
visible distinction of parts; in others, tlieae parts may have 
assumed forms which ^guise their proper character. But every 
well-developed embryo easentially consists of a nascent axis, or 
stem, bearing at one end a nascent leaf or leaves, or what an- 
swers to these, while tVom the other and naked end a root is 
normally to be produced. This stem is the primitive intemode 
of the plant : its leaf or pair of leaves is that of the first node. 
The plant therefore begins as a single phytomer. Some embrj'os 
are no more than this, even when they have completed their 
proper germination: others have taken a flirther development 
in the seed itself, and exhibit the rudiments of one or more fol- 
lowing phj-tomera. The embryo of the Maple is an example of 
the first kind ; and, being large enough for handling and for the 
display of all its parts to the naked eye, and the character of 
these parts being manifest even in the seed, it is a good subject 
with which to commence this study. And for this the Sugar- 
Maple is one of the best of 
the Maples. Its embryo 
(seen in Fig. 2 in the coiled I 
condition which it occupies 
in the seed, and in Pig. 3 
andFig. 4 uncoiling and be- ' ' * 

ginning to grow) is an initial stem, bearing a pair of leaves, and 
nothing more. These parts take the technical names of 

' Normallj a seed contains a, single embryo. Potyembry, the formation of 
two or more embryos, occurs occagionall; as a kind of superfcetation in 
■erne leeds. In thoie of the cultivated Orange it 1b most common, and an 
erident mtautrositj'. Id Conilene and Loranthaceie, two or three embrjoa, 
of eqnal size and perfection, are not rarely prodnced. 

lerHcal laitloD, as colted In the need, merel; 
US, Just beglnntng to unfold bi germliutlon. 
re advanced; a. Its stera or cauMde; hb. Ite two learn or- cotyledom. 
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20. CaoUcle or Bodlcle, and Cotyledons. The name of radicle 
was early applied to the axis of the embryo below the cq^yledona, 
on the supposition that it was tUe actual beginning of the root. 
But its structure and mode of growth show it is not root (24, 
44, 78), but a body of the exact nature of stem, from the 
naked end of which the root is developed. W hcrefoi-e OauUc le 
(Lat. cauliculasj dimi nutive of c auliji^m) is 
/ the appropriate name ; and it would be gen- 

I erally adopted, were it not that the older term 

'J is so incorporated into the language of sys- 

tematic botany (in which fixity and uniformity 
are of the utmost importance) that it is not 
easily displaced. It may be continued in 
descriptive botany on this account, but in 
morphologj' it is apt to mislead ; and the name 
of cauUch, suggestive of the true nature of 
the oigan, is preferable.^ The more fanciful 
name of CoiyUdonn was very early applied to 
what are now rect^nized as answering to*the 
leaves of the embryo : it has the negative merit 
of suggesting no misleading analogy.' 

31. Developoieot of the DicotfledoDons Em- 
bryo, i. e. the two-leaved embryo. This, in 
the Red Maple (Figs, 5-8) , usuaUy germinates 
in aummjr, shortly after the fruits of the season 
have matured and Allien to the ground. It 
differs from that of 8ugar Maple in the crump- 
ling instead of coiling of the cotyledons in the 
seed. Referring the whole phj'siol<^' of ger- 
mination to that part of the work wliich treats 
of Vegetable Physiology, the development of 
the embryo into the seedling may here be described, taking that of 
a Maple for a convenient type or pattern, with which other forms 




' Linnseus called It Roslellum, a name which, being etymologicBlly mean. 
ingless in this connection, is not misleading. Tho French botanists named it 
Tigelle, diminutive of tige, stetn: but some (like Mirbei) applied the term to 
the developing axis above ttie cotyledons; others, to the early axis both 
above and below them. The name Radkala originated with Gaertner. 

^ The name Cotijledon, which was adopted by Linmeus, ia a Greek word 
for a cup^shaped hollow or cavity, also for a plant with thickish and saucer- 
shaped leaves. It was primarily applied to the thickened " lobes " of the 
embryo, the folisceuiu nature of which was not recognized. 



I. Embrya paitlv Dnroldol, 8, Embryo in early Btace of gen 
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may afterward be compared. The first growth ii seen in the 

elongation of the radicle or caulicie, and its assumption, as far as 

possible, of a vertical position, and the production of a root ftom 

the naked end. As it emerges from the seed in consequence of 

this elongation, the root-end of the caulicie points downward into 

the soil, the caulicie bending, if need t>e, to assume this ptosition ; 

and the nascent root, partaking of this disposition, grows in a 

downward direction. Hence the jpjot has been called the_^5ejsairf- 

t rtq Axis of thfi nlan t. While this avoids, the'opposite or budding 

end (as it may be termed) seeks the light, and when free takes 

an upward direction. The result of this, and of the elongation \ ~-— - 

of the caulicie, is to carry the budding end out of the soil and j ' C 

into the air, where the growing cotyledons unfold or expand and^ ^~- 

become the first leaves, or Seed-leaves. This initial stem and its 

continuation therefore constitutes t he Atcending Axis. If the 

budding end happen to lie pointing downward and the root-end 

upward in the ground when germination begins, both will curve 

quite round, as they grow, to assume their appropriate directions. 

If obstacles intervene, each will take as nearly as possible its 

wonted direction, through an instinctive tendency and action, 

which insures that each part of the plant ehali be developied in 

its fit medium, — the root in the dark and moist earth, the stem 

and leaves in the light and air. 

22, The plantlet, thus established, has now all the essential 
Or gans of Vegetatio n, as they are called, 
J. e. root, st,em, ani ^ Ipjivpa. Its Bubse- 
quent development, so far as vegetation 
(apart from proper reproduction) is con- 
cerned, consists in the addition of more 
of these, until the whole herb, shrub, or 
tree is built up. 

23. In Maples (as in the Morning Glory, 
Fig. 16, and many others) the embrj'o in 

! the seed, and until after the full develop- 

\ J,' : ' ment of its cotyledons or seed-leaves, 

' */[ shows no nidiments of the subsequent 

' ^ growth. The embr)'o grows into the plant- 

*\ let wholly by the appropriation of prepai-ed 
nourishing matter which was provided by 
the mother-plant and stored in the seed, — in the case of the 
Maple, wholly in the embrjo itself, mainly in its cotyledons. 

PIQ. 9. Maple embryo developeil Into planUet of one phytomer, uid prodndng 
nidlment* ol the sMoncI: tb< lovei porUon covBrsd with r(mt->'tln ig Ui« nwti tbc 
naked portion aboTC l> tba canlldB, 



If 




sdbyGoO^k' 



12 itOKPHOLOQY 

After thia is consumed and in good part convei-ted into stnic- 
tore, the pUntlet must by the action of its root and leaves fanbibe 
from the soil and air appropiiate materials, and 
assimilate them into nourishing uiatt«r needful 
for further growth. Only then does the rudi- 
ment of new structure appear, in the form of a 
growing point, or bud, at the node or apex of 
the primitive stemlet, between the two seed- 
leaves. In this case it soon shows itself as 
. a second pair of leaves, at flret resting on 
the node {Fig. 9), next as somewhat upraised 
by the development of the second intemode 
(Fig. 10, summit), and finally both thia inter- 
node and the pair of leaves complete their 
growth (Fig. 11). Then the terminal bud 
which cfowns the second node develops in 
the same way the third pair of leavea and 
their supporting intemode or joint of stem 
(Fig. 12) ; and so on, 

24. The root and the stem grow not only 
in opposite directions, but in a diflt-rent mode. 
The primordial stem, pre-existing in the seed 
(though at first it may be extremely short) 
grows throughout its whole length, but most 
in its upper part, so that it may become a 
stemlet two or three inches long. Bnt, soon 
attaining its full gi-owth as to length, the 
stem is carried upwards by the subsequent joints or portions, 
similarly developed and elongated, one after the other. Not 
that each portion necessarily waits until the growth of its prede- 
cessor is complete, — though this occurs at first in seedling Maples 
and other embryos unprovided with much store of food, — yet the 
development follows this course and order of succession. The 
r oot, o n the contraiy, cannot be said to pre-exist in the seed, or 
at moat it majjse said to exist po tentially in tis sue of the cauhcle 
from which a root or roots" normally origmaH? It~is' formed 

' Yet from nolhinR which ia speciat to tins port of the embrj'o, nor to tlic 
embryo at all. The primary root ie devf^loped from lubjacent tissue of the 
tip of the caulicle, just hs it is sonictiines developed from along the sides, 
and as secondary roots are from all or most stems under favoring conditions. 
This complete simitBrity, and the fact of what ia called the " endogenous " 
origin of roots {i.e. their springing from subjacent rather than super&cial 
tluue) appear fully to warrant the statement in the text above. 

Fia. to. Maiile plantlat wllh second Intemods derelaplne. 11. Same Tith seixnid 
Intenuda and ualr of )aa>«* complete, and bad of tlia Uiiid apparent. 
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in the proccBS of germination, and originates in tissue just back 
of that which covers the root-end of the caulicle, and which, 
being carried forward by the subjacent — 

formation (to which it becomes a sort of 
cap or sheath), is fjtllpd the Rn^ff-r/i^. is 
As the primary root thus began by a ^ 
new and local growth at the extremity 
of pre-existing stem, so it goes on to 
grow in length wholly or mainly by a 
continuation of this formation, the new 
at the end of the old. That is, the 
root elongates by continual minute 
increment of its apex or near it, the 
formed parts very soon ceasing to 
lengthen. This is in marked distinc- 
tion from stem, which grows by suc- 
cessive individualized portions ; and 
these portions (intemodes), at first 
very short, attain or are capable of 
attaining a considerable and sometimes 
very great, but definitely terminable 
lei^h, by interstitial growth through- 
out. Moreover, roots arc naked, not 
producing as they grow either leaves rf" ^ 

or any oi^ans homoli^ous with leaves. ^JF V^ 

They commonly branch or diride, but " 

in a vague manner ; and their new parts bear what are called 
Root -hairs ^ which greatly increase the absorbing surface ; otber- 
wise tney are destitute of appendages or oi^ans. 

B5. With the Maple embrjo, here taken as a type, that of 
Morning Glorj-, Ipomuea purpurea, or any; of its kin, may next 
be compared. The cotj^ledo'ns' are di^rent in shape, being as 
broaa as long, and noteheTT'BdtE at base and apex. They lie 
in contact in Fig. 14, and are very thin, leaf-like, and green 
while contained in the seed. Their thinness is shown in Fig. 13, 
where a section of the crumpled and folded embrj'o, as it lies in 
the seed, exactly divides them (passing through the terminal and 
basal notches) and also the caulicle, which here is thicker than 
both. The germination is similar to that of the Maple ; and like 
that (as Fig. 16 shows), and for the same reason, no bud or 
rudiment of the further growth pre-exists in the embrj'o or 

lb tbrm joints of iCeiii Bnd piUnorieavwdCTeloped, 
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appears in tbe joimg pUntlet, antil that has egtablished itself 
and bad time to elaborate proper material therefor. This con- 
dition is correlated with thin foliaceous 
cotyledons, holding no store of nourish- 
' ment. Here they do not contain sufficient 
material for the development of the initial 
stem and root. The maternal provision 
for this is here stored up in the seed 
) around but not within the embrj'o. This 
lomnshing tleposit, seen in the section 
) (Fig. 13) tilltng the whole space between 
the aeed-coata and the thin embryo, was 
named by the early botanists and vege- t 
table anatomists the A lb umen of the seed. ' j 
This substance, softeiied jji g(;iTnTnation I i^^^ 
and by chemical changes rendered sol uble, j ''*(a 
is gradually absorbed by tUfsjstljledQnB ! ^ — 
as material for their growth and that of ^,.. 
the d^elDldQg primary AtcmlaiiH root. 

26. Seeds in this r^ard are accordingly 
distinguished into albuminous and exal- 
buminoits, those supplied with and those 
destitute of albumen. The difference 
" "* inheres neither in the character nor in 

the amount of the maternal provision for the development of 
the embryo-plant, but merely in the storage. In exalb nminous 
seeds the n ourishmen t, ^jppljed for this purp ose b t^^aa into 
the e inbiyo its elf, mostly into the cotyledons, du ring the growth 
a nd before the mat^nty of the see d. In albuminous seeds 
this same material is deposited around or at least external to 
the embrj'o. 

27. The amount of this deposit is, in the main, inversely pro- 

' Grew appears to Jmve flrat applied lliig name, And Gaertner to harte 
introduced it into syatematic botanj', where it remains in use, altliouith 
Jusuen replaced it by tiie term Periiperm, and Riuhard by Endospena, 
neitlier of them mueh better etymologicslly than the old word Albamen. 
But it must be kept in mind that it wa s iniciided to liken t he " albumenjlflf 
the B eed gjth the albumen or white of an egg aa abiiily^or niass^jinijiflUB 
a chemical substance; Ihe e mbryo beinu fancifully ennceivcil to be anaio- 
goiiB to th g , jq/F of the egg, th^ surrnunilintc eiiberance of this kind not 
unna iuraily took tbe name. jf the ichii i, Tfe . alhauiuii. 

FtO. 13. SecUon ot seed of cnmmoii Morning Glory. Iprnnma pnrpuiH. dlildlng 
Uis contained embryo through the CBnCre. 14. Emblyo of name, detached and aCralghl- 
■ned. IS. Embrjoln eermliiBtlnn; tbe cotyledons onl; parrly detached from tbe coat 
of the seed. IS. Same, later and more deielnped, ths coljiledone anfolriod and onl- 
spread a* tbe flrst pair or leaves. 
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port4onal to the size and strength of the embrj^o, or the degree 
of its development in the seed A comparison of the various 
illustrations sufflcientlj shows this Figures 17 to 24 exhibit, 
iu a few common « « „ 

seeds, somewhat of 
this relation, and / 
also of the position 
and shape assumed \ 
in some instances 
The npper rank of 
figures represents 
sections of seeds , 
the emhrj-o left ill 
white ; the albumen 
as a dotted surface. « =■ " 

The lower rank shows the embrj'os detached. That of Miral»Us 
has verj' broad and thin cotyledons, a caullele of equal length, 
and the whole curved round the albumen which thus occupies 
the centre of the seed. That of Potato is coiled in the midst 
of the albumen, is slender ; the cotyledons narrowed down to 
semi-cjlindrical bodies, not leaf-like in appearance, and the two 
together not thicker than the caulicle. In Barberry the embrj'o 
is straight, in the axis of the albumen, which it almost equals in 
length ; the cotyledons considerably broader than the caulicle, 
but short and thickish. That of the Peonj- is similar, but verj' 
much smaller, occupying a small space at one end of the albu- 
men, and seemingly without distinction of parte, but under the 
microscope and with some manipulation the broader end is 
found to be divided, that is, to consist of two minute cotyledons. 
The embryo of a Crowfoot is similar, but still more minute and 
the parts hardly to be distinguished ; and in some minute em- 
bryos there is no apparent distinction of parts until they develop 
in germination. 

28. The study of the formation of the embryo in the seed 
teaches that all embrj'os begin with a still more simple, minute, 
and hom<^eneous structure ; and these comparisons suffice to 
show that all such differences are referable to different d^irees 
and somewhat different modes of the development of the embrjo 
while yet in the seed. It also appears that the size and shape 



FIQ. IT. Section of i>eed and contained «mbrya ot Mtrabilbt {Faiu-04lock), 
18. Embcjo deCubcd eutire. 
FIG. 19. S«c11i>ii of a, Potato->eed. 30. Bmbrfo d«tac1ied entire. 
FIQ. 21. SecCinn i>r Biirberrj-seed. 22. Embryo dsMcbed entire. 
Fia. 23. Section at PaoBf^eed. 24. Eminyodstiicbad entire. 
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of an oi^n do not indicate its nature, either in the embryo or 
in subsequent growth. But in all the caaea vet m entioned-the 
cotyledons aetnally demonstrate their 
nature b^ developing in germination 
in a foliaceous manner and becoming 
the first leaves of the seedling. Nor 
is this nature much disguised by the 
lact that they differ greatly in form in 
different species, and that the seed- 
leavea, or developed cotyledons, differ 
much in shape and often in texture 
from the succeeding leaves. (See Fig. 
11, 12, 25, &c.) 

29. To complete the comparison 
between the seedling Morning Glory 
and that of the Maple, it is to be 
noted that here, wliile the cotyledons 
or seed-leaves are two, the following 
) leaf (Fig. 25), as also will the juat de- 
veloping third internode ; and this continues throughout up to 
the blossom : that is, the leaves subsequent 
to the cotyledons are not opposite as in the 
Maple, but alternate. (13.) 

30. Al l the prec eding illustrations are from 

embryos which previous to germination have 

I developed nothing bej ond the coti Icdons In 

the following, a rudiment of furthci growth, 




intemode bears only o 





or a primary terminal bud, is visible in the seed. It is moat 
manifest in large and strong embryos with thick or fleshy cotyle- 

FIO. 2S. 1 
li>tfiTiiT>le Bb< 
Bppoaring. 



I colyledons nn<] Its lent completal, tbe i 



Embryo lliernel) of the Almond. 37. Same, with one cotyledon remo-ed, 
toahov the plumule, a. 

PIO. W. Secfinn of an Apiilc-seeil, mngnlUed, cutting throD([h the thickness of the 
ootjieilonii 2S. EmbryooT the same, eJiIrHrte-l entire, Ihecotyledongnllltlesepacateil. 

FIQ. SB. OermlnaUon of the Cherry, nlmwliiK Hie tliick coCjIedoiu little altared, 
and the plnmnte developing the earliett real follBce. 
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dons, i. e. cotyledons well chained with nourishing matter. The 
early vegetable physiologists gave to it the name of Plumule 
(Lat. plumula, a little plume). The 
name was suggested by its appearance 
in auch an embryo as that of the bean 
(Phaseolus) , iu which it evidently con- 
sists of a rudimentary pair of leaves, 
while in the pea and the acorn it if 
rudimentary stem, the loaves of which ' 
appear only later, when germination 
has considerably achanced. In any 
case, th f pliimiTlo in th <^ b'lf] "^ ^'"^ 
as cending axis already disc ernible in 
the seed . Fig. 'iT,a, shows it in the 
almond, one cotyledon being removed. 
Fig. 28 shows it in the section of a 
similar although much smaller embryo, 
that of an apple-seed, enlarged to 
nearly the size of the other. It is 
equally visible in the cherry, the bean, 
and the beechnut. Th e embryo in all 
thes e cases constit utes the who le RCT pel 
of the seed. For the nourishment, 
which in all the foregoing illustrations 
except tiie first {i.e. in Fig. 13, 1T--23), 
is 3eposited around or exterior to^the 
embryoi'is in these stored within it. 

51. The development of these em- 
'br)-o s in germination proceeds in the 
"normal manner, but with two cor- 
related peculiarities. First, bj^^e " 
leng thening of th e radicle3qre79r>39Uil«r .Uiick cotyledons 
are usually rais e<{ tQ-Qi' flhove .the surfece of the soil; they 
expand, assume the green color needful to foliage ; but they j 
imperfectly or in a small degree perform the function of [ 
green leaves. Their main office ia to supply the other growing \ 
parts with the prepared nourishment which they abundantly 
contain. Then, be ing thus cop ioualy. Qourished, the root below 
and the ready-formed plumule above grow rapidly and strongly, 
having accumulated capital to draw upon ; and the leaves of the 

Fia 31 BwcUnut cut aoroai, fllled by the fl.shy embryo; tliu thick cutrledoni 
partly ai.foldIng each other. 32. Embryo of theeame In eatlyeern>lnftiic.t, 33. »K.mi 
mora advanoeii ; the plnmole, wblch l9]ii8l emBrglng In the preceding, liore developed 
Into a liHig intemode and a pair of leave*. 
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Uttei^Are practically the earliest efficient foliage of the plantlet. 
Thua, as in the germinating Cherrj-seed (Fig. 30), three or four 
intemodes of stem, with their leaves, may be produced before 
these leaves themselves are sufficiently developed to make any 
sensible contribution to this growth. And in the Beech and Bean, 




the leaves of the plumule come forward almost before the root 
has attached the plantlet to the soil. (F^, 32, 35.) Ttjtffepn 
suc h ca ses and that of Maple and the like there are all degrees. 
There are also familiar cases in wETcE tlie storage of nourishment 
in the cotyledons is carried to a maximum, with results which 
gravely affect the development. 

FIG. 3*. The etnbr^o (ths wbole ktmel) of tlie B«an. 31. Same early In sermi- 
natlnn; tlie tliick cntylotonB expanillng anrl allowing llie plamule. 36. Same, more 
ailTanL-e<] In Eermlnatlon ; tbe plnmale dereloped Into an Intemode or atem bearing a 

IB tLe aeed-coat. 38. AilTaaced germl- 
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32. Thus, in the Pea, near relative of the Bean, the embryo 
(Fig. 37), which is the whole kernel of the seed, has the 
cotyledons so gorged with this nutritive 
store that they are hemispherical ; and 
the acorn of the Oak (Fig. 30), near 
relative of the Beeuh, is in similar case. 

U Thes e extremely obese co tyledoiis. haw 
not only lost ail likeness to leaves, but all 
power_of_fui(illi ng the office of foUage, 
^y which is apparently no disadvantage ; for 

when two different duties are performed 
by the erime organ, it rarely perfoims both 
equally well. Here they become mere 
receptacles of prepared food, the nature 
and office of which is the same as of the 
albumen, or nutritive deposit exterior to 
the embryo in what are caUed albuminous i 
seeds. (25-27.) The diffcrenee is in the | 
place rather than in the character of the 
deposit. T he plumule in such caaea is 
alw ays a)3pareii t before germination ; and 
it develops even with more vigor than in 
the preceding cases. It usuaUy rises as a 
stout stem of several interaodes lengthen- 
ing almost simultaneously, or at least the 
upper stroi^ly developing long before tlie 
lower have finished tlieir growth ; aud 
the latter are practically leafless, bearing 
only small and scale-hke and useless ru- 
diments of leaves. This is correlated with 
the peculiarity that the caulicle does not 
lengthen in germination, or it lengthens 
very slightly ; the cotyledons remain within 
the coats of the seed; aniTTf this were * 

buned beneath the surface of the ground, there it remains. The 
abortion of the earliest leaves of the plumule is in correlation 
with this hypogauus (i. e. underground) situation of the cotyle- 
dons throughout the germination. The slight elongation of the 
caulicle serves merely to protrude its root-end ftom the coats of 
the seed in a downward direction, and from this a strong root 
usually is formed. 




716. 3a. S«Uan of w 



)I Iv tbe embrro. 40. Advanosd gacmiiuUlon <t 
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33. In some Oaks, notably in our Live Oak (Quercus virens), 
and less so in the Horsechcstnut, the two cotyledons coalesce or 
cohere by their contiguous faces. 
In some of these cases of Uypo- 
gEeous germination, tlie sluirt \,\{jo 
caulide and plumule are extrkl_^^ 
cat«d from the enclosing coats or Jr''" 
husk by the development of short 
stalks (petioles, 157) to tlie fleshy' 
cotyledons ; as is seen in Fig. 42, 
and in most germinating ac-oms. 
These petioles are not visible in 
the seed, but are the first develop- 
ment in germiuation. 

34. There are some curious 
cases in which, while the caulide 
remains short and subten'anean, 
the cotyledons are raised out of 
ground in germination by the 
formation of far longer stalks 
(petioles) tban those of the 
!• " Horsechcstnut. A singularly dis- 

guised instance of this kind is seen in Megarrhiza, a genus of 
Cucurbitaceous plants of California and Oregon, i-cmarkable for 
their huge toot. The iai'ge seed has very thick and fleshy 
cotyledons, and a very short and straight caulicle. In germi- 
nation, tlie whole seed is elevated, seemingly in the manner of 
tbe bean, upon a stout stem. One waits for a long time expect- 
ing to see the cotyledons tlirow off the bursting husk and expand, 
or else to put forth the plumule from between their bases. But 
at length the plumule makes its appearance from an unexpected 
place, coming separately out of the soil. Removing this, the 
state of things represented in Fig. 43 ia presented, — that of 
the plumule seemingly oiiginating from the base, instead of the 
apex, of an elongated caulicle ! But on examination of the cleft 
from which this proceeds, by making a section of the stem above 
(showing that it is hollow), and finally by separating the cotyle- 
dons and gently tearing apart the two short stalks by which they 
are united to their stem-like support, it is found that the latter may 
be divided into two (as shown in Fig. 44), even down to the cleft 
below. This explains the anomaly. The _real ca nlicle has re- 

Fia. 41. S«ct1nn or > Hanecbentniit or Buckeye teal. lUroiigh tlia very tliick 
eotrledona and the lnciir>«il cftuUcle- «2. Seed Id serminatlciD, sbawlng the paUolcB 
to Uu cotyledons, &c 
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mained shor t and subterranean, and is ypg flm^B t with the op per 
part oi me inicke ning ro ot : th e aeemipg caul\cle. sbich_£8ised 
the cotyledons above thesoil, con sists 
of tfie petioles 6rt5e8e"combined into 
a tiTbiiiar steia-TiKe bod^y, no evjilent 
trace Sfwlitch'Ts yiBT BTe in Oie eee d, 
a1t£ougb lii gemiination it attains ^e 
length of two or three inohea : iff .age 
iTis readily separable into th e two 
leaf-stallfs or petioles of which it is 
composed : tbe plumule is thus seen 
to Be wholly "noi-mal, originating from 
between the_cotjleclons. AU the ex - 
tensive^rogilLaQJar, and_ until jEe 
pro^r tbliage-Ieaves of the continu- 
ation of the plumule are developed 
aSiil begin their action, is from nutri- 
tive material stored in the thickeneii . 
cotyle dons, a considerable. part of 
which was transferred to the alceadjT 
eulat^ng root, befoi-c a remaining 
poi'lion was used in building up the 
strong plumule. The economy of th is 
el evation of cot , 
don s which m 
ogen, and_of.-the f 
lengthened distance: ^ 

t.hri.iigh Bflijcli the 

nutritive iotU;tfir has- 
to . be .(auufidaiaJiot 
apparent. But it is 
tbe family habit in 
Cucurbitacete to 
bring up the cotyle- 
dons that they may 
develop as leaves 
(as in the Pumpkin, 
Fig. 47) : here this 
elevation is brought 
about in a ditferent way, but without securing the useftil end,' 

' It may be inferred that Megarrhiza is a descendnnt of some Cucurbitacea 
with thinner col yledona, which in (tennination developed into long^tallied 
leaves, in the manner described in Ihe next folloffing paragraphs- 

FIO. 43,M. PocullargeTiaiiiatlonorUatiUThtuCaliramick; MpUlned abare. 
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35, This same anomaly, as to the development of long stalks 

to the cotyledons and their union into a stem-like body, occurs in 

various species of Larkspur (notably in the Califomian Delphin- 

Xhy- ium nudicaule) ; but in these the cotyledons develop into a pair 

^^^ of efficient green leaves. 



36. A similar elongation of petioles of the cotyledons, but 
without any union, occure in a species of Morning Glory of the 
plains beyond the Mississippi (Ipomcea leptophylla) ; the leaf- 
like cotyledons coming up on their long stalks separately fi'om 
the ground (Fig. 45) ; the developed plumule rising some 
time allerward between them. Compare this with the ordinary 
species (25, Fig. 15, 16, 25), and note that the difference is merely 
that the caulicle in the common Morning Glory elongates and the 
petioles of the cotyledons remain short. 

37. In all instances thus far a single primary root so regularly 
develops from the lower end of the axis of the embryo (variously 
named radicle or caulicle), an^foi-ms suc h a direct downward 

FIG. 45. Qarmlnatlon of IpomiBi leptopliylla ; Mia cauUolB not doTBloplM. tha 
plumule and the petloled cotjladons rlsa from undeiground. Dotlwl line marm ihb 
level of thB »M1. .... 

Fid. 46. Eii.brjoor.PuinpMn,th»mtjl«ton.i«pM»tol. 47. 3»m6 germliuitod ; 
a cluBtnrDrrnntafrom tlisbuaoroulicle. 
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pi olongatio n of it, that it was tialled the deamnHinff axis; and 
tbe body from which it originates waa named tlie radicle,~on the 
eupposition that it was itself tlie nascent root. But, as already 
explained, the so-called radicle grows iu the manner of stem (24), 
and is morphologically that initial internode the node of which 
Dears the first leaves or cotyledons. ("20.) Let it now be noted 
that_thi3_ descen<ling^_^axis or single pHmary moLja far from 
univei-sal. In P umpkin, S quash, Echin ocj^stjs,_and| thejike, 
the "sti'ong caulicle sends out directly /rom its root-end a cluster 
of root s or rootlets, of^egual strength; i. e., it sfriEes~roor'in 
nearly the mannerUiat a cutting does. (Fig. 47.) 

38. Th e PoljcotyledonoBs Embryo is one having a whorl of 
more than two seed-leaves. The dicotyledonous embrj'O being 
a whorl of the verj* simplest kind, that is, with the 

members reduced to two, tlie polyeotyledonous 

may be regarded as a variation of it. In all but ' 

one group of plants it is simply a variation, of 

casual occurrence, or even a monstrosity, in which 

three or rarely four cotyledons appear instead of 

two. In Pines (Fig. 48 ,49). however, and in 

mos t but no t all Conifertei a whorl of from 3. to JO 

cotyledons is the normal structure, varying accord- 

ing to th"e species, but of almo8t_unifo_rm_QJimber ii 

in each. In germination these are brought out of \ 

the soil by the elongation of the caulicle, and when 

the husk of the seed is thrown off they expand 

into a circle of needle-shaped leaves. In the Pine 

tribe, all the subsequent leaves are alternate (spiral) in aiTange- 

ment, with some disguises. In the Cj-press tribe, the cotyledons 

are fewer_^not_raOTe than four, and more commonly only two), 

and the subsequent leaves also are in whorls of two to four; 

i. e., are either opposite or vei-ticillafe. F rom the occ asional 

union at base of tbe cotyledons of a polyeotyledonous emtSyoln 

pairs or groups, and from a study of their early development, 

DueEartfe' plausibly maintains that such cotyledons really consist 

of a_8iugle pair, parted into di\'Laious or lobes. The ordinary 

interpretation, however, is equally tenable. 

39. T he Monocotyle doMons Embrfo, although theoretically the 
simplest, is practicallj-'il mOTG (liHicult study. It has a single 
cotyledon (as the name denotes) ; also a single leaf to each node 

' Ann. S<:i. Nat. ser. 3, x. 207. This view, wMch originated wilh Jussieu, 
is adopted by Parlstore in DC. Prodr. xvi. 

FIG. 18. SMOonofftsealnf Aplne.wlUilttiembTyoofHveralcotiledaiu. 4S. Eul> 
«eBdling Pine, wttU lEa Bteii.let, 'tliplaying He il( feal-lea-M. 
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of the plumule ; that U, the leavea of the embryo are alternate. 
But the caiilicle ia usua lly v er}" sh ort, and t here ia no external 
ma rk" by wh ich its hmits may be distin- 
guished from the cotyledon, until germi- 
na^oii has begnn. For a type of it, the 
■ some aquatic or ^larsh plants 
\ \| \ >^ ¥^ ^^^' *"* taken, where it forms the whole 
J J fffl 1 H kernel of the seed (Fig. 50-53), and 
the structure can be made out antecedent 
to germination. It Is understood by supposing that the cotyle- 
don, which forms its principal bulk (the caidicle being only the 
very short thlckish base), is convolute around a short 
I plumule, and the mai^ns concreted, except a minute 
I longitudinal chink at base, out of which the growing 
I plumule protrudes in germination. The embryo of 
Im^ may be similar in structure, but no distinction 
of parts is visible. It is very small in proportion to 
the size of the seed, the kernel being mostly albu- 
men, — a supply of food, from which the germinating 
embryo draws the materials of its growth. 'WTjon 
this takes place, either the cotyledon or the whole 
embryo lengthens, its lower part is pushed out of the 
seed, a root forms at the free end of the excessively 
short cauUcle. and the plumule develops from the 
other in a series of one-leaved nodes, the internodes 
J-— jt of which remain so short that the leaves continue 

\yff in close contact, the bases of the older successively 
If enclosing the inner and younger. (Fig. 55.) Here, 

therefore, the cotji^QllJllAilll)' remains in the seed, 
and tUejsed remains undei^round (hypogseous). 

40. It is some whaf ITihe rent in the Onion, which 
has a similar embryo, except that it is longerj and 
the cotyledon is curved in the albumen of the seed. 
The first steps are the same as in Iris ; but as soon 
Bs a root is formed and embedded in the soil, the 
cotyledon lengthena vastly more, into a long .and 
filiform green leaf, which, taking an erect position, 

FIG. Gd. SeadofTrigli>c1iln|>a]aH(re; tlierliaiilie.leulliigtotbeBlranecbBlBzaatthe 
Buniiiilt,tanie<l tnwardit1i«s;e 61. Tliermbryodetscbeil [ronitliesccJ coate.eliowlns 
thelnngltnrlinBlclilMkat thflbwwnftliecDtyleilnn; tlmehort part below 1:1 Uie raillele. 
02. Snnie, vit)i the cliink tumal laUnill)'. andbalf lbs coljlodon i:uC away, brln^Jng ta 
view tbe plumule concealed wltbln. 03. A cross-section Ibrongb the plumule, more 
matmlBel. 

FIO. S4. SecUop of w«i1 of Iris, enlarRed, Bbowtng tbe small and apparently timple 
gmbrro at tbe bue of tlie albumen EO. Oerminatlng wed uul wedliug uf tlie same, of 
iwtqraldze. 
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carries up the light seed far above the surface.of the ground, the 
tip'miiy remaining in the albumen of the seed until that is ex- 
hausted, when the tip perishes and the emptied husk faUs away. 
About this time the plumule shoots forth from one side of the 
subterranean base of this cotyledonar leaf, in the form of a second 
and Bimihir filiform leaf, to be followed by a third, and so on. 
The aheathing^ bases of these succeefling Icavcs-becoma t he coat s 
of t hel?nion-biil b. The intemodes remain undeveloped until the 
plant is ready to blossom. Verj- similar is the germination of 
a date-seed, except that the 
protruding cotyledon does 
not lengthen so much, nor ,J 
does it elevate the heavy f 
seed. Instead of the seed ' 
being carried up, the lower 

end" of 'the embryo, contain- *" am 

ingTBe plumule, is pushed down more or le^ jnto the loose 
aoiljfrom 'ivhJKli.iu. lime.tlifi.deidopuig plumule emerges. 

41. The embryo of Grasses, esperially of those which jield 
the cereal grains, is morfe complex, owing mainly to the great de- 
velopment of the plumule «.^ 
and the manner in which • W^ 
its rudimentarj- leaves pi?-!— ■ 
successively enclose each pl'if 
other. That of Maize or 1-/^--"--p 
Indian Com, one of the ' ^^.....r 
largest, is most convenient " "' " 
for study. (Fig. 56-59.) The floury part of the seed, which 
makes moat of its bulk, is the albumen, largely composed of 
starch. The embrj-o is exterior to this, ajjplied to one of its 
flat sides, and reaching from the thinner edge to^ or above the 
nuSoie m~the common variety of corn here i-cpresented. The 
form'of the embiyo is best "shown, detached entire, in Fig. 58 : 
its structure appears in the sections. The outer part is the 
cotyledon, which incompletely enwraps the plumule : it adheres 
closely to the albumen by the whole back, and remains un- 
changed in germination : its function is to absorb nutritive 

FIO. IX. Sei:ilan. Sutwtte, of a grain of Indinn Cnm, divlditii the albunien and ttaa 
embryo. 6T. SlmUar geetLoii at r.glit aiigleB In tlie flret, B8. A detaclied embryo; 
TOrreBponrtiriB parts ot Fig, BI ami M imliusiea by ilgttBl llnea. 

FIO. 09. Vertical eecdon of Inilian Corn acrora tbe iblckneHs of the grain, iltvidlng 
tlie embryo tbrough the centre anil diaplaylng lis parU: o, cotyleduo) p, plumule; 

FIG. SO. SlmlUr eectlon of grain of rice. SI. Same of an oat-eraini the patti 
s> in Fig. W. 
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matter furnished by the albumen, and to transmit it to the 
growing plumule. The plumule consists of a succession^ of 
""T" rii3irrienSryTeaves, sheathing 

f and enclosing one another, on 

il the summit of a very short 

\\ axis, whieh is mainly the 

fj^ cauliele, otherwise called r^- 
^Sw tele. This is completely en- 
^^ closed by a basal portion of 
the cotyledon and of the 
outermost leaf of the plu- 
mule, which form a peculiar 
sheath for it, named the 
Coleorkiza ,^ i. e. root-sheath : 
consequently the first root or 
i-oota have to break through 
this covering. As in the Oak 
and Pea(32), the very first or 
outermost leaves of the plu- 
mule develop imperfectly and not into 
efficient foliage. The one in Fig. 62, 
which encloses the rest in the early 
growth, is left behind as a mere sheath 
to the base of the following and more 
perfect leaves : it is the same as the 
« lowest in Fig, 63. The leaves are first 

developed ; the intemodes lengthen later, and the lowest lengthen 
very little. Not rarely the first root starts singly from the tip of 
the cauliele (Fig. 62, just as in Fig. 55) ; but others of equal 
strength follow from anj- part of the cauliele, and soon tVom 
the nodes above ; a nd no tap -root.. is .eYCt formed. 

42. A Pseudo-monneniylKil onous e mbryo occa sionally occurs ; 
that is, on^ ^>f th e (iic otyledonfuia type, qf which one cotyledon is 
wanting... tJu'Qiigh. abortion. This occurs in Abronia, a genu^ 
related to Mirabilis, and bearing an embryo vei^- similar to that 
represented in Fig. 17, 18, except that one cotyledon is absent. 
The anomaly of an acot i/Iedon ous^ emhrj-o occurs jnJiodder, a 
plant of tlie dicotyledonous type, but^witli both cotyledons 

1 This, the Coleorhtze of Mirbel, should not be tonfounded (aa by some it 
lias been) with the "root-cap," or tissue which ordinary roots (whether 
primary or secondary) break through in their derelopmenC or carry on 
their apex. 

in Com. 63, More advanced germlnaUoo ol 
m above the cotyledon as well aa belov. 
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actually wanting, — a correlation with its parasitic mode of life. 
(64, Fig. 78.) 

43. The dicotyledonous and the monocotyledonoua character 
of the embrjo is correlated with profound differences in the whole 
ulterior development, as revealed in the structure of the stem, 
leaves, and flower ; which differences marli the two great divisions 
of FhEenogamous plants, viz. Dicotyledones or Dicotyledon oos 
Plants, and Monocotyledon es or Monocotyledonoos Plants, 
— names introduced into classification by Ray, and adopted by 
A. L. Jnssieu, in his Genera Plantarum. 



. CHAPTER III. 

MOEPHOLOGY AND 8TRU0TUEB OP THE OBGAKS OP THE 
PLANT IN VEGETATION. 

Section I. Of the Root. 

44. The^Boot, which has been, called the descending axis, is 
that portion of tbe body of the plant which grows downward, 
ordinaril y fixiiiff the ve getable to tin: sofl. and absorbing iVom it 
materials which the plant may elahorato into nourishment. As 
already stated (24), the root grows in length by continuous 
additions of new fabric to its lower extremity, elongating fVom 
that part only or chiefly ; so that the tip of 
a growing root always consists of tlie most 
newly formed and active tissue. It normally 
begins, in germination, at the root-end of the 
caulicle, or so called radicle. But roots soon 
proceed, or may proceed, IVom other parts of 
the stem, when this is favorably situated for 
their production. The. root does not grow ^ 

traj o its nak ed a^wx^^but t^-om a stratiim , 

immediately behind it ; consequently Its blunt « 
or obtuse ty~ conic"al advancing tip consists of older, firmer, and 
in part effete tissue. The tip of all secondary roots and rootlets 
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is similarly capped or protected.' But the so-called root-cap is 
seldom so distinct or separable as to deserve a particular name. 
45. Nature of Growth, Cells. The development and growth of 
the root, as of other organs, results from the development, 
growth, and increase in number of certain minute parts, of which 
the plant is built up. These component parts are so much alike, 
at least in an early stage, and are so obviously formed all on 
one type, that they take one common name, that of Cells. 
These are the histological elements of plants, »'. e. the units of 
minute anatomical structure. "While, in the morjihologj: of the 
plant's obvious organs, analj^sis brniga us to the phutomer (16) 
as the individual element which by a kind of prapagation 
produces its like in a second phytomer, remaining however in 
connection with the first, thus building up the general structure, 
BO, in an analogous waj", each of the obvious parts — each stalk 
or blade or rootlet — is microscopically determined to be com- 
posed of these ultimate organic units, generally called cells. 
The ceU {celbda, by the French 
conveniently termed ceWuZe) is the 
living vegetable unit, in the same 
sense that the brick is the unit 
of a brick edifice. To make this 
anal(^y fairly complete, the 

fy \ bricks should be imagined to 
T-" liave a firm exterior or shell, 
|_ rl and a soft or at length hollow 
~ ' L interior, also to be living when 
I incorporated into the structure, 
Vj and finally to be produced in the 
^ forming structure by a kind of 
propagation. The production or 
increase iir number of these cells by development from previous 
ones, and their successive increase in size up to maturity, are 
what constitutes vegetable growth.^ The ins|}ection through a 

' The notion that the tip of the root consista of delitaie forming or 
newly formed tissue, or bears BOme oi^an or structure of this nature (a 
" S/iongiote"), has hardly yet been eliminated from tlie texl-hooks and popular 
wrilinga. It had no proper foundation in fact. 

In Leiuna, and In ainne oihur aquaiies, and also in some aerial roots, this 
older tissue often separates into a real root .cap, free at base, like an inverted 

* This, aa to the structure, ia the aubjeet of Hirto/07^; as lo processea or 
acliona.the tuhjcct ot Phg'ioloyn; both lo be treated in a separate volume. 

PIG. 6S, 68. Partlnns af tarttux of Fig. M, more mogniflecl, c1«arlj lilaplaying tba 
■Dperflclal cellular atrurtnre snil tbe long prrviwea rroia aoiuo ot tlia cells, called roo^ 
Aiir>, whk-liabnnnrtnnllii'iipT«r|«rtof Ffg fll, 
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simple microscope of a slender young root, and of thin slices 
of it immersed in water, may serve to give a general though 
crude idea of the vegetable cellular structure, aiifllcient for the 
present purpose. Roots are naked ; that is, they bear no other 
oi^ans. When they send off branches, tliese originate from the 
mainrootjustJ^IjiiKils oiighiate from the stem ; and in botli 
cases_without_muoh iiredelermined order. The ultimate and 
very slender branches are sometimes called root-flbrils ; but 
these are only deHcate ramifications of the root. Like any 
nthfr par^ pf tiip piflnt, hpwevcr, roots may produce hairs_pr 
such hke growths from the surface, which are wholly distinct 
fr^Tiranchcs. '(^SS'.J ~' ■' 

46. itoot-bairs. Ro ots absorb water, &c., from the soil hy 
imbibitiT^nnrough the surface ; that is, through the walls of the 
cells, which are in a certain sense permeable to fluids, more readily 
when young and tender, less so when older and firmer. Roots, 
therefore, absorb most by their fresh tips and adjacent parts ; 
and these are contimially renewed in growth and extended fur- 
ther into the soil. As the active surface of a plant above ground 
is enormously increased~by the spread of foliage, so in a less 
degree is the absorbing surface of j'oung roots increased by th^ 
produc tion of ro ot-hairs. (Fig. 64, upper part, and more magni- 
fiea m t'lg. ou, 66.) These are attenuated outgrowths of some 
part of the superficial cells into capillar^- tubes (only one from 
each cell), closed at the tip, but tlie calibre "at base continuous 
with the cavity of the cell ; into which, therefore, whatever is 
imbibed through the thin wall may freely pass. These appear 
(as Fig. 64 shows) at a certain distance behind the root-tip, 
Further^ek the older or effete root-hairs die away as Ihe cells 
which bear them thicken into a firmer epidermis. 

4Y^'To t he general statemen t that rools give bjrtii- to -nji. other I 
organs, there is this abnormal, biitliy no means unusual excep- I 
tiori, that oT pi-oducing buds, and thercfoi-c of sending up leai^' 
branches. ' ' Although not naturally furnished with buds in the 
manner oflhe stem, yet many roots have the power of originate i 
ing them under certain circumstances, and some produce them 
habitually. Thus Apple-trees and Poplars send up shoots from 
the ground, especially when the su|>erficial roots arc wounded. 
And the roots of Madura or Osage Orange so readilj' originate 
buds that the tree is commonly propagated by root-cuttings. i 

48. Kinds of Boote . The root, commonly single, which origi- 
nates ffom the embrjo itself, is called the Prim ary Root. (37.) 
Roots ym^h r/p^nntf. fmrq nthfr and later paTti'S^be stem, 
or elsewhere, are distinguished as Secondaky Roots. But the 
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latter are as normal aa the primaiy root ; that is, to stems 
so situated that they can ijrotluce tliem. Most creeping plants 
emit them freely, usuaUy from tlic nodes ; and so do most 
^fl'diir'"'". not too old, when bent to the ground and covered 
with earth, thus securing the requisite moisture and darkness. 
Sepai -ate p ieces of youiig stems (cuttings) can commonly be 
made to strike root, Uijon this faculty of stems to originate 
roots depends all propagation hy division, by laying or layering, 
by cuttings, &c. It is mainly annuals an d com mon tree s that 

; naturally depend on the primarj; root :; and most of these can be 
ma de to~p"ri^uce seco ndan' loota. Even leaves and leaf-stalks 

lof some plants may be made to strike root and be used as 

jcuttings. (77.) 

49. PiiratlQB . By differences in respect to this, cither the 
root or the plant, as the case maj' bo, is distinguished into 
Annual, Bienttial, or Perennial, according to whether hfe is contin- 
ued for a single year or season, for two, or for a greater number. 
The ditfcrcncc is not in all cases at>solutc or even well marked. 

50. Annuals are plants which, spriuffing from the seed, flower 
and seed tiie same j:ear or season, and dioat or before its close. 
Tliey livoduuc Jtbrout roots, eitlier directly from the cmbiyo and 
succeeding joints of stem (as in Grasses, Fig. 63) , or from a 
l^ersistent primary or lap-root, more or less thickened into a trunk 
or divided into branches. The products of vegetation in all snch 
herbs w;e not stored in subterranean or other reservoirs, but are 
expended direetlj- in new vegetative growth, in the production 
of blossom, and Anally in the maturation of fruit and seed. 
This^complctcd, the cxliausted and qot at all xepleuiiihed inrli- 
vid ual jtcrishcB . 

51. But s ome annuals m ay have their exis tence prolong ed by 
not allowing them to blossom or seed. "Dthers, witli_prosti-ate 
stem ox. ijiancbfis, may from tlicsc produce secondary roots, 
which, forming new connections with the soil, enable the newer 
growth to surnve when the older parts with tlie original root 
have perished, A nrl miiny lii'i'ljs. n!),t|i^ra.Ily n.imim.la. are continued 
from year to year through such propagation from the branches, 
used as layers or cuttings. Moreover, certain plants (such au 
Bicinus or Castor-oil Plant), whicli are perennial or even arbo- 
rescent in warm climates to which they belong, become annuals 
in temperate climates, early perishing by autumnal cold. 

52. The annuaia_Qf-CQQl cHiuates, where growth eompletelj' 
ceases in winter, germinate in spring, mature, and die in or before 
autumn. But, in climates with comparatively warm luid rainy 
winter and rainless summer, manj- germinate in autumn, vegetate 
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tliTOugti the winter, flower and seed in spring, and perish in 
early sunmicr. These may be termed Wim ter Annpal9 . 

53, B tenntals are plants w hich, sprin ging from the seed an d 
Tegetatiog in one season, live tiirough the internii)tion of wint.er, 
and"T5r6ssom, fructify, and perish in ihe next growing seaso n ; 
thWr IIIe"5eing thus divided inte two stages, the , first of vegeta- 
tion, the second of fructification. In tj'pical biennials, nearly 
the whole work^of vegetation is accomplished in the first stage, 
with the result of accumulation of a stock of nutritive matter, 
to be expended in the second stage in the protluotion of blossom 
and seed. This accumulation is usually stored in the root or in 
the base of a verj' short stem in connection with the root. The 
root of a biennial accordingly enlarges and becomes fieahj', or 
obese, as this matter accumulates. At the close of the growing 
season, — the leaves perishing and the 
stem having remained very short (with 
undeveloped intamodes), — the root, 
crowned with the hud or buds, contains 
the main result of the summer's work, 
as provision for the next year's devel- ' 
opment and the completion of the 
cycle. This development, being thus 
amply provided for, is undertaken in 
spring with great vigor ; blossom, fruit, 
and seed are rapidly produced ; and 
the stock being consumed, but not at 
all replenished, the cells of the great 
root are now empty and effete, and 
the individual perishes. The Beet, 
Turnip, Parsnip, and Carrot are fa- 
miliar examples of biennials, with the 
store of nourishment in the root.' *> 

The Kohl-rabi is a biennial with this deposit in the stem : 
the Cabbage, partly in the stem, partly in the head of leaves. 

' In tlieae the caulicle enlarges with the root, so that the upper and 
bod-bearing end is stem. 

TapnoU of this kind are said, in deBcriptire botany, to be 

Fiu i/orm or Spinrlle 'Shaped. when broader in the middle and tapering 
towards both ends, as in the common Radish (Fig. 67); 

Con ical, when tapering regularly from Iiaae to tip, as in earrotBi &c. ; 

J/ggi/iff Tn. i. e . Turnip'ihaped,vi)\en thetliickened part is wider than hi((h,&c. 

Fwa3ed Hoafi are fhbse which form in clustera; these may be slender or 
thickened. When much thickened, either irregularly or not of the above 
shapes, they are said to be tuberous. 

FIG. ST. fiadlBh: a fiiilflirm tap-root. 
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54. B ut some pUnta . such as the Radish, which when they 
spring fl'om seed in autumn are true biennials, will when raised 
iu spring pass on directly to the flowering stage in summer, or 
when sown after the warm season begins will often nin through 
tl ipjr fvnirsp g a niimialH. Then'there are various biennials which 
thicken the root very little and hold their leaves through the 
winter. Between these and winter annuals no clear demarcation 
can be drawn. As respects annual and biennial duratioHj the 
tc.rmn mny fr,f- t.hp m'nst part he applied indiscriminately to_the 
pla nt o r to th^-mol— We may 8ay_either that the plant is a 
biennial, or that its root is biennial. 

55. Perennials are plants which live and blossom or fruetiiy 
year after year. They may or they may n^ have perennial 

rooter'Tn trees and shhibs, also In 
herte with growth from year to year 
from a strong tap-root, the root 
is t^turallj' perennial. But in most i 
perennials with only fibrous roots, • 
these are produced anew from time ] 
to time or from j'ear to year. Also, ' 
. while some such roots remain fibrous ; 
I and serve only for absorption, others | 
\ may thicken in the manner of the 
- ordinary biennial root and serve a ; 
r'aimilar use, t'.e. become reservoirs of ; 
elaborated nourishment. The Dahlia j 
(Fig. 68) and the Peony afford good \ 
examples of this. Sweet potato is , 
another instance.* Most such roots : 
M have only a biennial duration : they '^ 

are produced in one growing season ; they yield their store to 
form or aid the growth of the next. When perennials store up 
nutritive matter undei^round, the deposit is more commonly 
made'iiPa subterranean portion of the stem, in tubers, corms, 
bul S8;7&c 7 (See 115-122.) 

56. The distinction between annuals and biennials is at times 
so difficult, and the particular in which they agree so manifest, 
— namelj', that of blossoming only once, then djing, as it were 
by exhaustion, — that it was proposed by DeCandoUe to unite 

' It is only by the readineea of Ihja root to produce adventitious buds, 
eapeeially from its upper part, that it iaa been mistaken for a tuber, such 
as the common potato. 

PIG. 68. Fascicled anil tnbercm* or fanlfarm (mcondary) roots of Dahlia : a, a. bnda 
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the two under the common appellation of Monocakpic plants, 'I 
Pla nla monoearpic a, token in the senae of onlj' once-iVuit ing \(\/7~t~ 
plants ; and to designate perennials by the corresponding tenn j ;-^ 

of PoLYCABPiC, Plante r poh/ corpica, literally many-fhiited, taken ( 
in the sense of many-times ffuiting.' — — — 

57. But the distinction even here is no more absolute than 
that between annuals and biennials. For exanrple, it is not ^ 
quite clear whether the Ca rdinal Flo wer and related species of 
Lobelia should be ranked as annuals, biennials, or perennials. 
The plants may blossom and seed toward the end of the season 
in which they came from seed ; or, germinated la autumn, the i 
small seedlings may survive the winter ; but whenever fructified 
the fibrous-rooted mother plant dies throughout ; yet usually not 
before it has established, and periiaps detached from the base, 
small offsets to blossom the next season ; and so on. Then 
H onseleeks (Sempervivum ) and such-like fibrous-rooted snccu- 
lent plants multiply freely by offsets which are truly perennial 
in the sense that they live and grow for a few or several yeare ; ' 
but when at length a flowering stem is sent up producing bios- ; 
som and seed, that plant dies as completely and in the same 
manner as any biennial, only the generation of offsets surviving. [ 
The same is true of the Ce ntury plant (Agave Americana, 
wrongly denominated Ameiican Aloe) , which vegetates in the 1 
manner of the accumulating stage of a biennial, except that ' 
this continues for several or very many years, while the flower- 
ing stage, when it arrives, is precipitated and terminated in a 
single season. 

58. Although the stem usually sends forth roots only when 
covered by or resting on the soil, which affoi-ds congenial dark- 
ness and moisture, yet these are in some cases produced in the 
open air. Roots may hkewise subsen-e other and more special 
uses than the absorption of crude or the storing of elaborated 
nourishment. 

59. Ap rial Ronta is a yener al name for those which are pro- 
duced in the open air. One class of these may ser\'e the office 
of ordinary- roots, 'by descending to the ground and becoming 
established in the soil. This occurs, on a small scale, in the 
stems of Indian Com ; the lower nodes emitting roots which 
grow to the length of several inches before they reach the ground 

I Theee terms or some equivnlentg bave a conTeoience in deecriptiTe 
botanf . But those employed hy DeCandulle are not happily chosen, as has 
often been tAid, Mon&locoua (hearing progeny once) and Polgtoami (bearing 
many ttmee) would he more appropriate. 
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into which they penetrate. More remarkable cases abound in 
those tropical regions where the sultry air, saturated with moist- 
ure for a laige part of the yeoi', favois the utmost luxuriance of 
v^etation. In the Palm-like J'an daiuia nr Snrew-Pitip ^ (Fig, 
69), very strong roots, emitted in the open air from the trunk, 
and soon reaching 
the soil, give the 
appearance of a tree 
partially raised out 
of the ground. The 
famous Banyan- tree 
ofjndia (Fig. 71) is 
a still moi'e striking 
illustration ; for the 
aerial roots stiike 
from the hoiizontal 
branches of the ti'ee, 
often at a great 
height , at fl rst 8 wing- 
ing tree in the air, 
but finally reach- 
ing and establishing 
themselves in the 
ground, where they 
increase in diameter 
and form accessory 
w ™ tnmks, surrounding 

the oi-iginal bole and supporting the wide-spread canopy of 
branches and foliage. Veiy similar is the economy of the^.nn- 
gi-pve (Eg. JO), which forms impenetrable thickets on low and 
muddy sea-shores in the tropics throughout most parts of the 
world, extending even- to the coast of Florida and Louisiana. 
Here aerial i-oots spring not only from the main trunk, as in 
the Pandanus, but also from the branchleta, as in the Banyan. 
Even the radicle of the embryo starts into growth, pi-otrudes, 
and attains considerable length while the fruit is still attached to 
the branch. 

59°, Aurlitl Hyirflpta fqr fHmhln;^ are familiar in the Ivy of the 
Old World (Hedera) , Trumpet-Creeper (Tecoma radicans) , and 
oiu- Poison Ivy (Rhus Toxicodendron) ; by the adhesion of 

t Pine-tree, but from a like- 

d in the bockKrouni], TO, a MacgroTe-tree 
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which the stems, as they grow, ascend walls and ihe trunks of 
trees with facility. In Rhus a superabundance of these roottets 
ia produced, thickly covering all sides of the stem. 



GO, Epiphjtea or Alr -Pl8iite_also ha^'c roots which are through- 
out life unconnected with the ground, Epifphi^s^ or Epiphytic 
plants, as the name dcfiotiJS, are such as growjipon other-planla 
without taking nourishment from them. Deriving Ihis from the 
air alone, they are called Air-j/lants. This name might be 
extended to the same or other kinds of plants attaching them- 
selves to bare walls, rocks, and the like, and unconnected with 
the soil, thougli such would not technically be epiphjics. Veiy 
many Lichens, Mosses, and other plants of the lower grade, and 
not a few pliosnogamous plants, are in this case. The greater 
part of the pi lasnogamous^iJpiphj'tes, pertain to two monocotyle- 
donous OTcTors, the Orchis family and that to which tlie Pinc- 
AppTe bcloiig3,"'viz._tlie Bi-omcliaccie. Their tlircad-like or 
cord-like sTmple roots cither adhere to the bai'k of the supporting 
tree, securing the plant in its position, or some hang loose in the 
air. Of these, Orchids, i. e. plants of the Orchis family, are the 
most showy and numerous, and of the greatest ^ aiiety of forms, 
especially of their blossoms, which are often biznnc and fantas- 
tic. Thej' belong, naturally, to climates whuh are both warm 
and hnmid : they are highly prized in hothouse cultivation; 
and, along with the hardy and terrcstri.il poition of the order, 
they are pecnliai-ly interesting to the botaniit on account of the 
singular and exquisite adaptation of their flowers in relation 
. to insects which visit them. In some the blossoms curiously 



, Tbo Banyan-tree, or luUlan ngiritns In 
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i-eeemble butterflies or other insects ; as, for example, Oncidium 
Fapilio, Fig. li. Epiphjtic orcliids are indigenous to the United 
States only from Georgia to Texas, and only iu humble forms, 
in company with species of Tillandsia, representing Bromeliace- 
OU8 epiphytes. The commonest of the latter tribe, and of most 
northern range, is the T. usneoides, the so-called Long Moss, 
which, pendent in long and tangled gray clusters or festoons ft-om 
the branches of the Live-Oak or Long-leaved Pine, gives such a 
peculiar and sombre aspect to the forests of the warmer portions 
of our Southern States. n 



61. Parasitic Plants have the peculiarity that their roots, or 
what answer to roots, not only fix themselves to other plants, 
but draw therefrom their nourishment, at least in part. Among 
crj-ptogamous' plants verj- ma nj Fungi are paras itic upon or 
within living plants or animals. Hut only phieoogamous para- 
sites are here under consideration. These may;^ be dii-ided into 
two classes ; those with and those without green foliage. 

SzTbreen Parasi tes m ay be either wholly or partially parasitic ; 
that is, tiiey may draw all their support from a foster plant, or 
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(hey may be likewise ixTOted in the soil, and receive from it 
mafeHals oTthTSlffbtKl; Having green foliage, they are capable 
of elaborating such food, whether taken directly from the soil or 
from the crude aap of the foster plant. The Mistletoes (Viscum 
and its allies) are the principal examples of complete green 
parasitic plants. Seeds dropped by birds on the boughs of trees 
germinate there ; the root-end ofthccanlicle points tLither instead 
of towards the earth ; the root, or what would be such, pene- 
trates the bark and in- 
cori)orat«8 itself with the 
sap-wood so i>erfcctlj- 
that the junction of par- 
asite with foster trunk 
is like that tif branch 
with parent trunk. The 
parasite is probably fed 
by both elaborated and 
crude sap, that is, both 
by what the foster tree 
has assimilated and 
what it has mei-ely taken 
from the soil and air : 
the former it can nt once 
incoriKtrate ; the latter 
it has first to assimilate 
in its own green leaves. 
Som etimes o ne M istleto 
is parasitic upun^- 
ot ber of th e same or of 
a different species. 

63. Partially ^larasitic plants (mostly green) may be either woody 
and arborescent or herbaceous. The species of Clusia in tropical 



FIO. n. BftUre eplphrte* of Geori^, &c : the erect one at the right an OrehU, 
EpMendram caQOpeeDm ; tlie hanging nne THIandsln DHienldea, called Long MoBi. 

FIQ. 75. Boot« of Garenlla flav»: some of the rootlets attaolilng thenuelvai jwri- 
tfUcallj to the root of ■ Blueberry. (From ■ dn¥rln« b; Hr, J, SWitCer.) 
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America (called Cure ed Fig) are examples of the former. They 
form^es, send down aerial roots in the manner of the Banyan ; 
but, while some roots seek the ground, some may attach them- 
eelves to other treea parasiticaUy, and draw from them a portion 
of their support. The parasitiBm of certain herbaceous plants 
witii green foliage is clandestine, the connection being under- 
ground and therefore long unsuspected. This occurs in species 
of Gerardia (at least of the section 
Dasystoma) and otber plants of the 
same family, the uncultivability of 
which is thereby explained. Also 
u Comandra and is their relatives 
'the Thesiuma of the Old World, 
belonging to a natural order (the Santalacete) which has much 
affinity with the enlarel)' parasitic order (Loi'anthacea') to which 
the Mistleto belongs. 

64. Pale «r Co lored Fararft«g, such as^ Beech-Drops, Fine-Sap, 
4c., are ' tliose "which are destitute of green herbage, and are 
usually of a white, tawny, or reddish 
hue; in f act, of an^- color except 
green. These strike their rootSj or 
suekcr-shaped discs, into the bar^, 
mostly that of the root, of other 
plants, and thence draw their food 
from the sap already elaborated. 
They ha^e accordingly no occasion 
for digesti^'e oi^ns of their own, 
». e. for green foliage. The Dodder 
(Fig. 77) is a common plant of 
this kind which is parasitic above 
ground. Its seeds germinate in 
the earth, but form no proper root : 
when the slender twining stem 
reaches the surrounding herbage, 
n w n it forms suckers, which attach 

tfaemselves firmly to the surface of the supporting plant, 
penetrate its epidermis, and feed upon its juices ; while the 
original root and base of the stem perish, and the plant has 
no longer any connection with the soil. Thus stealing its nour- 



riQ. T7. TUecaiDinon Dodili 
mtanl die, iianeltto upon the i 
■hoWB tbe moda oT lla attucliine 
■Mine of iwked canltcle and plumul 
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ishment ready prepared, it requires no proper digestive organs 
of its own, and, consequently, does not produce leaves. This 
econ omy is fores l| iuliinrpil in thp pmhrjn of t.l|p Pfrilflrri Trhinh is 
a naked thre ftfl ppi'-ai'.y m'W lit 'lir '■'■^. (Fig. 78, 79), and 
pre senting no Yp stige of cntj-lpiioiis yr^eecl -leaves. A species 
of Dodder infests and greatly injures flax in Europe, and some- 
times makes its appearance in our own flax-fields, having been 
introduced with the imported seed. Su ch parasites do not live 
upon all plants indiac riminately. i |tn*- nnly npnn fhViHft nhose 
pla horate iuicea fii niiah a propitious nourishment-' Some of 
them are restricted, or nearly so, to a particular species; others 
show tittle preference, or are found indififerently upon several 
species of different families. Their seeds, in some eases, it ia 
said, will germinate only when in contact with the stem or root 
of the species upon which they are destined to live. Having no 
need of herbage, such plants may be reduced to a stalk bearing 
a sii^le flower or a cluster of flowers, or even to a single blossom 
developed from a bud directly parasitic on the lork of the foster 
plant. Of this kind are the several species of Pilostyles (para- 
sitic flowers on the shoots of L^;uminous plants) in Tropical 
America, one species of which was discovered by Dr. Thurber 



near the southern bordera of New Mexico. Its flowers are 
small, only about a quarter of an inch in diameter. The most 
wonderful plant of this kin.l is that vegetable .Titfl."! the Eaf- 
Besia Amoldi of Sumatra (Fig. 80) which grows upon the stem 
of a kind of aTissiis or V'itis. It is a parasitic flower, measuring 
Bine feet in circumference, and weighing fifteen pounds! Its 
color is light orange, mottled with yellowish- white. 

' Monotropa or Indian P[pe (and pflrliap5 some related plantB), although \ 
probably parasitic on living roots in tarly growtli, appeani (o lire afterwards I 
in the manner of tho lai^r Fungi, upon leaf-rooutd and decaying herbage./ 
IlB mode of life should be invealigated. 
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3d by Google 



MORPHOLOQV OF BUDS. 



Section II. Of Bdm. 



65. Bote are the germs of ste ms : th ey are axea with the ir 
ap pendages in an early state. 1.e af-bud3 (Uem>l«) aie those 
devoted to vegetation, and the parts, or some of them, develop 
sa leaves. Mix ed bums contain both foliage and flower or 
flowers. Fr. owRR-BTTT>s ( ^T.;^it*HTB;^) arc uuexpanded blossoms. 
These are considered in another chapter. 

66. Thg cnns piniinufl nortion of an ortli naiT bud, or that wh ich 
firs t develops, usually conaistB of leaves, or scales tlie homolofp ies 
of le aves ; the axis its i^lf l;f^;ing yf^ nimrt nasi, n nd e v eloped . If 
this remains comparatively short, tlie leaves as developed are 
crowded in a rosette, as in a Houseleek (Fig. 91'), a Barberry 
and the Larch: when the intemodes lengthen, the leaves are 
interspaced npon the axis, 

67. Thp ^-ftfjlp/iiiufi 1^11^1 p["mule_of the em bqo are^ moruh o- 
iogi cally. the first bud , on tlie summit of the jnitia l stern , Jhe 
c ^licl e. This in germination and subsequent growth develops 
into a leaf^' stem, in the manner already described. N oi-mall y 
this stem has t.lm n>ipar^|,y of growjn ^ on in t his vft ff fiom the 
apex or_growing^ pointj .which is ^Iways pot^Bt'i^U}" a.iiUtU the 
ap ical OT terminal b^d (15). Sometimes it is merelv.ptrfential, 
and there is no external structure visible until the new growth 
b^ins, or th e bud is said to b e lalmt. 

\ 68. But commonly, in plants that live tVom year to year, growth 
1 is divided into seasons or stages, with inten'als of repose. Id 
I such cases, especially in trees and shrubs, in stead of a contin uous 
[succ ession of foliag e, the p«ufld_fltJnteiT^iitJOD i9_spt_tp be 
JTrnir^jgij^liy thp p nxliiction of sfql ps ( Biicl-seaU s,^eTitla^^Ui.) or 
Idry teguments, which seiTC to i)rotect the tender rijdinjpplp pr 
(gro wing point wi thin during the season of rest. This being the 
Winter-season in coltT ciTmates, Linnieus gave to such bud-cover- 
ings the common name o f Hjbernacul um. F rom the u sually 
Luo mose f scale-like) cliaracter o f this coverin^^, siich^biit]? taks 
|:he name of 

69. Staly Buda . Lai-ge and strong ones of this kind, such as 
those of Horseeliestnut, M^^olia, Hickory, Lilac, &c., may be 
taken as the type of bud. The scales ser\-e to protect the ten-; ■^■ 
de r parts wit hin against injury fl'om moisture and fi-om__snd(len 
changes in temperature'during the dormant or earlie st growi ng 
state. To ward off moistiii-e more effectually, they are sometimes ( ■ 
coa ted with a waxyj resinous, or balsamic' ex iitia I ion, as is con- 
spicuous on the scales of the Horeechestnut, Balsam-Poplar or , 
Balm of Gilead, and Balsam-Fir. To guard 3gainst_Budden >, C-/ 
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changes of temperature, t hey are o ften line^j.oijj 

leaves within investo3'n-ith_non-conclucting down or wool. 

~70. Satnrc of Bud-scUcs. Tb at they an swe r to leaves is m atte 
manifest by ii consideration of their "i « 

situation and arrangement, wliich are 
the'~5Sme as of the proper leaies of 
thg species ; and by the gradual transi- 
tions from the foiiner to the latter in 
many plants. In the Turions, or sub- 
terranean budding sboots of immerous 
perennial herbs, and in the unfoldin g 
bud a of the Lilac an d Sweet Bju^keye 

(^Sculus parvitlora), e very gradation 

mnv h^ t.rftt-pd liptwppn Jjud-SCaleS a 11(1 

fohage, showing that no hne of distinc- 

tio n can be d rawn between them, but 

that the two arc essentially of the same 

na ture, are diffe rent modifications of 
, p, the aanjB onran . '"_tlHi ^-'^"S they 

may be regarded as the_ b lade of the 
OJi leaf, modified and depauperate';"' ih'tEe 

Ciickcye (F^, 233), and therefore in 

H or8ecbeBtnut,as the base of leaf-stalk s ; 
(_C) in Magnol ia (Fig. 81, 62), in the 

Tulip-tree, and in the_£e£iJj, they ai-e 

evid ently^sti pule s . They must therefore 

be referred to in the section on the 

morphologj' of leaves. (227.) 

71. N aked BnJs. Ac , of shrubs and 

trees, even in climates with severe 

wint«r, are not unknown, that is, tuiUs 

unprotec ted by Spe ci-il scnlea f>v olln-r 

c overing s. For example, the latest 
^ pair of leaves of the season in Viburnum 

nudum, V. lantanoides (llobblebush), 

and the like, remain in a nascent state 

over winter without covering, and ex- 
pand into the fii-st foliage in the spring. 
1 ^ri Yet V. Opulus (Snowball, &c.). another species of the same 

genus and inhabiting the same region, has well-foiTned scaly 

Fia. fil. Brancli of MiiRnntlii Unihretia, of the nadiml size, cmimal wtib Ihe 
termliiAl bnil; anil below eiMW ting the Esi^e murnlwl leaf-warn. a» well ag (he rtngs 
ornnniilarBmr!ilB(lliTthefBllotlhebuirjBaleaoftlieprevioHs«aiuin. K. AcUtsched 
hlckeneil nxisjs tbebBBeofa1etif-«talk;tbeinertibruioiii 
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leaf-bD<Is. Id othe r hardy shiiibB and trees, the buds, equally 
or almost destitute of seales, 
are ^nIullfe,^lidllen "in'oFun- 
der the bark, or otherwise 
ineonspic-uous until vernal 
gi-owth commences. Pliili- 
delplms aud Tasodium arc of 
this kind. 

72. Snbpetiolar Bndg, Some 
leaf-buda are singularly cov- . 
ered in their early state and 
through the summer, as in the 
Locust (Robinia). Ho pey-Lp - 
cust Fig. 96 (where they re- 
main"Tn^ undeveloped), m 
Yellow Wood (Cladrastis). and 
more conspicuously in the 
Plage;tree (Platanus, Fig. 87) : 
here they are all formed un- 
der fnSTiase of the protecting 
leaf- TOtlfT'^liich in "l ^la lie-tree 

forms a sllPtlHi nrinvf^f ^^fjupj 

» w « vei^nikeacandle- extinguisher, 

fitt ed to and concealing the conical bud untij autiimn, when'u^ 
the tall of the leaves tliese buds arc exposed. 




b, N-arg Irft t.y the fiillen 
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73. FteBhy Bmds. Bulh are peculiar buds of certain herba- 
ceous plants, with fleshy scales, and often of a more permaDeut 
character. Their nature anil economy may most conveuiently 
be illustrated under, subsequent sections. Usually bulbs are 
subterranean or partly so. But small bulbs {BulbUtt, 123) regu- 
larly appear in the axil of nearly all the leaves of ceitain common 
Lilies, being obviously ordinary axillary buds, under certain 
modifications. They become detached at maturity-, fall to file 
ground, produce roots, and giow as independent plants ; and / 
tbeir fleshj- scales are storehouses of nouiishment for the early ' 
support of this independent growth. ^ 

74. Bnd- propaga tiim is a normal mode of reproduction in caaes^ 
like the above, the spo ntaneously detached bulbleta or buds | ^ , ^ 
patiiKT igliing tlii^tntipfupB Hn' jus^eji^'. Ift . jft veral_speeie8 of /-' 
Allium (Onions ajid. Leeka)^ BuiJi bulbjefe iisuaj_tis.jiJiai!£j)f I ')^f 
flo wer-buds, m aking the analogj' seem closer. St ems or b ranches 1 1 ) /-;J, 
which habitually root in the soil, or along its surface, equally; / 
propagate or divide into new individuals, becoming distinct by* ' - 
the perishing of the older connecting parts, or by breaking awap'; ' ' 
from them. Propagation by e ultin ^ ^ is an acceleration or exten-' * . / 
sion of this same natural operation. The cutting is a portion 
stem beaiing one or more buds, which, through the faculty 
the stem to sti-ike root, is made to grow independently. 
„j-qf>;»ff acch a cutting, and in budding a bud only, witli a small 1 
pwrtion of wood and l>ark, is trans ferreil to tlie stem of another I 
plant of the same or of some related species, and made to grow 

"there, uniting its wood and bark with those of the stock, and so 
becoming a limb or branch, in place of striking root into the soil 
and becoming a sepaiate plant. The horticultural advantage o f 
b nd-propagatia u is, that t he off sets or new individuals shi)^ I 
in. all the peculiariti es of the pju'ciiras completely as if still/ 
bi-anc^es ^ that tree. In pnniagn jip^i by apeil, t lie .sp<yial/^.j^^ -. 
peculiarities or "excellencies of individuals or varieties may not, r'^^^'-i. 
and in some measure probably will not, be reproduced. 

75. ITor nial or R ^glar Bods, as to pcsition, are either (ermtnai 
or a xillart/ J^^ 'fllboaiTy^ state^ (15.) They are siiigle. that is, 
on e bud normally o ccup ies the ape x of a stem or branch, and 
appe ars/or usual iiH iiay appear' " in7^"^."^'-'l.Q^ (^'^ upper angle * 
formeci wttli tue stem by)a ^- well-deve loped leaf. In these 
positions, buds are so usual, or so eapauie 67 "appeKving, tliat 
they are commonly regar ded as pof4fntia.| when not actuall y 
present,. The potentiality may be manifested _by the_actual 



nofS- 



deveJopmaiiLofimfiSfiinuda, iu 
years. (84.) The terminal 1 



irubs or trees after tbe lap se of 
f-bud is to c<mtinue_ tbe,a^ it 
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Bunnounts: asi llar^- and any other lateral leaf-bHe^.ar&Jo be- 
co me Tranchg s. Bat even of buds which actna llv appea r & large 
proportion do not grow. When a terminal bud is foitned (as 
Fig. 81, 8 J, 91), this is com mon 1 j- "i l(e"stro ii gest' "or'a mong tiie 
stronger. But in man,v"raggB_it_habitmjTIj^~orcnmmonl3; faiUjto 
appear. In the IJlm (with leaves and therefore buds alternate) , 
the bud axillary to the last leaf of the season takes its place. 
In the common Lilac , a pair of buds, which were in the axils of 
tlie uppeiTQOst of the (op|K>sitc) leaves, seem to replace the 
terminal bud, whic-h seldom develops. (Fig, 86,) When all thel 
reguhtr,bmla maki: their appearance, and the leaves arejoppoBite,! 
the stem will be crowned witli the terminal bud, liaviug an axit-l 

laixt;na"'oVeacII,sTdcpf i.t.'tFig.'ftS.) J 

76. A^iyewi pfT Buds . These are, as it were, mu ^tinlica tions of 
the r^iilar axillarj- bud, giving rise to two, three, or more, instead 




' of one ; in some cases situated one above an- 
other ( s uvervosed \ . in others placed side by 
side (cd lateraV) . In the latter case, which 
occurs occasionally in the Hawthorn, in cer- 
tain Willows, in the Maples (Fig. 88), &c., 
the axillarj- bud seems to divide into three, 
or itself to give rise to a lateral bud on each 
side. On some shoots of the Tartarean 
Honejsuck le_ (Fig. 90) from tbreejo six buds 
appear in each axil, one al>ove another, the 
lowcrliclng successively tlie. sti'iNiger and 
earlier produced ; and the one innncKliately 
in the axil, therefore, grows in preference : 
occasional^- two or moie of them grow, and 
aup erp osed acc-essoiy bi-anches result. It is 
much the same in Aristolochia Hipho, exeej^t 
that the uppermost bnd is tliere strongest. 



FIG. 88. Biancli of Bed Hai.le, at ti. 
t\Ae \<j sl<Is. 

FIG. 89. Pis™ of n branch of the But 
Biiotlier: a, tlie leaf scar: b, proper axilla 

FIG. sn. Pnrtofabriiiithnf TactflKi 
WlWpoaed tn tlta uil oTMCh leaf. 



-Ijile nxIUary bulla, plaeed 
>ry biiili placed nne above 
:\i crowded meceuotj buda 
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So it is in the^ifutternut (Fig. 89) , wh ^ re tjt ^ li mo BTillarrr -hnA 
is wi ip^itp and usua lly ■•p'nailt il l''*fl ^*'-i while *>><■ ft ii r gggo iy """» 
are conaiderably remt>tfi . and the m>permoat, which is much tlie 
strongest, ia far out of the axil : tins usually develops,* ancQ;ives 

77. *'''""|tit*"llfl TTl"* ^ "'""s such aa are "I'lipiUfll fltllt i r ^ C"*° ''i 
being nmdiicfid without nirtpr nr^^] ]m«^ "ny p^y\. ^^_t]^^. ^tijiii, ^r 
ev en fi'oni roots. The latter, like tlt e int ernodes of a etem, 
althj ajgh normally depute of huda, do produce ' them notwitli- 
etanding in certain cases, especially when woun<Ie3, and in some 
planto (such asl^JacKberffe s) so'^elj- ^li'at ga rdeners propagate 
th eiD"Dv lyoi-cmiiS^ The stems sliore tliis tendency; and 
buds are apt to break out on the si<Jes of tranlts" especially when 
wounded or pollarded, oi' to spring from new tiaaues produced 
on cut aurfacea, especially where the bark and wood join. Even 
lea vea may develop adventit ious buda, and then be used for 
propagation, in ljryoi>ln1liim, such buds, followed by rootlets, 
ai-e freely produced on tliemai^ins of the blade or of its leaflets. 
In Begonia^ a leaf, used as a cutting, will root from the base of 
the petiole stuck in the soil, and produce buda on the blade, at 
the junction with the petiole, or elsewhere. 



Section III. Of the Stem, 

§ ]. Gekeral Charactekistics and Growth. 

78. The Stem is the aacending axis, or that portion of the 
trunk which in the embryo grows in an opposite direction from 
the root, seeking the light, and exposing itself aa much as poE- 
sible to the air. Al l pha'nogamous planta possess at^m s.' In 
those which, in botanical descriptiona, are said to be acauleice nf, 
or tlem/est, it is either very short, or concealed benealh the 
ground. Although the stem always takes an ascending dii'ection 
at the commencement of its growth, it does not uniformly retain 
it ; but sometimes trails along the surface of the ground, or 
burrows beneath it, sending up branches, flower- stalks, or leaves 
into the air. 'Ili c common idea, tlii^t ^[1 the subtciTane an po i-tion 
of a plan t bel ongs to tlif root i is.iiic orreut . Equally incorrect is 
the common expression tliat plants sj jrin^ fronTnic TOot-'TToots 
sprir^ from The stem, not the stenrfrom the root. (21, 24,37,44.) 

' There are, however, reduced forms in whicli there is no dialinclion of 
axis and foliHge ; but most of iheee are clearly leaSess rather than stemlesB, 
and not even in Lemna and Wolffia can tbe stem be laid to be wanting. 
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79. While the root normally gives birth to no other oi^ns, 
but itself i>erfonn3 those functione which pertain to the relationg 
of the vegetable with the soil, — Ijiiiding it to the earth and 
absorbing nourishing materials from it, — the aerial functions of 
vegetation are chiefly caiTietl on, not so much by the stem it- 
self as by a distinct set of organs which it bears, namely, the 
leaves. Hence, th e |)ro<luction of leaves is one o f the charac- 
te ristics of the st^m . These are produced onl.y at certain ilc finite 
and symmetrically arranged jxiints, called nodes. (13, 23.) 

80. DeTClopment and Strnctnre. In a bud or undeveloped stem, 
the nodes aie in contact or close proximity. In the develop- 
ment, growth in length takes place ii» such manner as to carry 
these apart more or less, according to tlio degi-eo of elongation, 
that is, the internodes (13) elongate. Tlir- onlei- of di'vplyp mciif; 
is fro m below unward. the lowest internode first lengthening, 
the others in regular succession. Each completes its growth, 
with more or less rapidity, altliough the length attaine^l varies 
greatly in different stems, in diflercnt parts of the same stem, 
and undei' different conditions. U nlike the root- in whir-h the, 
elon ^^ation o f formed p ai-ta is .yerj soon finished and therefore 
only the tip is perceptibly growing, internodes go on growing 
throughout,' "aiicl sevei-al formed intemoiles may be growing 
simnRaueoiisI)-, thus produ cing elongation throughout a consid- 
erablli liSteht of st«m and with considerable rapidity. But each 
intei-noJIe grows independently. Some pai-ts of an internofle 
may lengthen faster or continue in growth longer than others ; 
this is usually the uppor iwrtion, at least in long internodes and 
when eveiy part is equally exjwaed to light. 

81. The development of a stem from a bud is whollj- like that 
from the embryo, and has already been described in Chap. II. 
It exhibits similar variations as to rapidity and vigor, dependent 
npon the constitution of the bud. — which, like the plumule in 
the seed or seedling, may be either latent or much develoijed 
before growth begins, — also npon the amount of nourishment 
provided. S trong bu ds commonly have their parts, or some of 
them, ready formed in miniature, and a store of elaborated nour- 
ishment in the parent stem to draw ui>on. Those weU-<leveloj>ed I 
buds which in many of our shnihs and trees crown the apex t 
occupy the axils of stem and branches early in the preceding | 
summer (as in Magnolia, Fig. 81, Horsechestnut, Fig. 8.i, h 
Hickory, Fig. 91) often exhibit the whole plan and amount of 
the next year's growth ; the nodes, the lea^'es they bear, and 
sometimes the blossoms being alreadj- fonned, and only requiring 
the elongation of the internodes for their AiU expansion. 
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the bud is well supplied with nourishment in spring by the stem 

on which it rests, its axis elongates rapidly ; and altliougli the 

growth commences with the lowest mteruode, yet 

the second, third, and fourth internodes may 

begin to lengthen long befoi'e the first has attained 

its full gi-owth. Muc h very strong hu^s are usua lly 

te rminal ; but some times , as in Lilj n; (Fig. 86), they 

are the unpermos t axillai v . which take the place of 

a suppressed or "abortive terminal bud. 

82. Such woody stems, developed from a strong 
bud, and terminated at tlie close of the season's 
growth by a similar bud, maj' be continued from 
year to j'ear in an unbi'oken series, A set of narrow 
rings on the l>ai'k (Fig. 85 a) commonly marks 
the limit of each year's growth. These arc the 
scars letl by the fall of the scales of the bud ; and 
Uiese, in the Horsechestnut, and in other trees with 
large scaly buds, may he traced back on the stem 
for a series of yeare, growing fainter with age, 
until they are at langtb obliterated by tlie action of 

the weather and the distention caused by the increase " 

of the stem in diameter. The same is the case with the more 
conspicuous Leaf-scars, or marks on the bark left by the separatiou 
of the leaf-stalk, which are for a long time conspicuous on the 
shoots of the Horsechestnut (Fig. 85 i), theMagDolia (Fig. 81), 
and Hickory, Fig. 91. 

83. Ramification. Branches (14-16) are seconda ry stems 
deve loped from a nrimary one, or tertiary ones from these, and 
so on. Ultimate or small ramifiealjorm'of latest or<Ier are some- 
times called Branciilets. The terminal bud continues the stem 
or axis which bears it. Lateral buds give rise to branches.' 
As the normal lateral bnds are axillarj' (75), so are normal 
branches. The symmetry or arrangement of branches, being 
that of the buds from which they are developed, is fixed by and 
follows tliat of the leaves. When tlie leaves are alternate, the 

I Didiotomi/ or forking, the division of nn apex into two, altlinugh of com- 
mon occurretice in tlio lower cryploganioiis plants, occurs 6o rarely and 
exceptionally, if at all, in phtenogamous plants that it may here be left 

In phsenoganioUH plants only the ramification of axes elioiilil lake the 
name of branches. That is, roots and stems branch ; anil tlie term rosy 
without confusion be extended to hairs and all Tbicuohes (.3S3| when com- 
pound, but not to leaves and their modificationB. 
FIO. 91. End ofa Hickory branch (Car;a alba), witb a strong terminal andiimallei 
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branchee will be alternate; when the leaves are opposite, and 
the buds develop regularly, the branches will be opposite, &C. 
This holds in fact sufRciently to determine and exemplify the 
plan of ramification; but, if entirely carried out, there would be 
as many branches as leaves. This conld rarely if ever be, even 
in primaiy ramification. 

84. Soa- deTelopmeBt ol BnJ g. Some of the buds are latent or 
merely potential, that is, do not make their apjxiarance : of those 
which do appear only a part actually grow into branches ; and 
of these some are apt to perish at an early stage. In our trees, 
most of the lateral buds generally remain doi-mant for._the_ first 
season : they appear in the axils of the leaves early in summer, 
but do not grow into branches until the following spring ; and 
even then only a part of them grow. Sometijnes the failure 
occurs without appreciable order ; but it otlen is nearly uniform 
in each species. Thus, when the leaves are opposite, there are 
usually three buds at the apex of a branch ; namely, the terminal, 
and one in the axil of each leaf ; but it seldom hapi^ens that all 
three develop at the same time. Sometimes the terminal bud 
con tinues the b ranch, the two lateral generally rematning~Iatent, 
as in the HorsecTicstnut (Fig. 85) ; sometimes the terminal one 
fails, and the lateral ones grow, when the stem annually becomes 
two-fdrk'e(l', as in Hie Lilac, Fig. 86. Th e undeveloped bud s 
do no t necessarily perish, but are ready to be called. i!il2_actifin 
in case the othe rs are checked. WUen tlie stronger buds are 
destroyed, some that would else remain dormant develop in their 
stead, incited by the abundance of nourishment, which the for- 
mer would have monopolized. In this manner our trees are soon 
reclothed with verdure, after their tender foliage and branches 
have been killed by a late vernal fiost, or consumed by insects. 
And buds wlueli have remained latent for several years occasion- 
ally shoot forth into branches from the sides of old stems, 
especially in certain trees. 

85. Most branches springing from old trunks, however, as in 
Willows and Poplare, especially when wounded or pollarded, 
originate from adventitious bud s (77), which occur without 
order. So also when accessorj- buds (76) develop into branches, 
normal symmetry I'F'more or less disturbed, as by contiguous 
shoots sending directly over each otlier in Tartarean Honey- 
suckle, or by a branch far out of the axil in Walnuts (Fig. 89) 
and Honey-Locust, Fig. 9B. 

86. ExcurrentandDellj[HesmitSteiiiB. Sometimes the primary 
axis is prolonged without interruption, even tJirough tlie whole 
life of a tree (uidess accidentally destroyed), by the continued 
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evolution of a terminal bud, or by some upper strong bud which 
equally becomea a leader, — forming an undivided main trunk, 
from whicli lateral branches proceed ; as in most FIr-trecB. 
Such a trunit is said to h e excurrm t. In other eases, the main 
stem is arrested, sooner or later, either by flowering, by the 
failure of the terminal shoot, or by the more vigorous develoi>- 
ment of some of the lateral buds ; and thus the trunk is dissolved 
into branches, or is deliquescent, as in the \^iij^£lm and most of 
our deciduous-leaved trees. The first naturally gives rise to coni- 
cal or spire-sliaiKMl trees ; the second, to rounded or spreading 
forms. As stems extend upvrard and evolve new branches, those 
near the base, being overshadowed, are apt to i>erish, and thus 
the trunk becomes naked below. This strikingly oecui-s in the 
excurrent trunks of Firs and Pines, grown in forest, which seem 
to have l>een branchless ti» a great height. But th e knots i n 
the centre of the wood a re the bases of branches, which have 
long since perished, and haie been coverM WM a great number 
of annual laj'ers of vi oof^'.frmmng^e'clea r'ku^of the trun k. 

87.~TfeliBltC ft nd inaeilnite Annnal growth of Brancji es. In 
many of our trees and shrubs, especially those with scaly buds, 
the whole year's growth (except on cei-tain vigorous shoots) is 
either alreadj- laid down rudimentally in the bud, or else is early 
formed, and the development is completed long before the end 
of summer ; when the shoot is crowned with a vigorous terminal 
bud, as in the Horsechestnut (Fig. 85) and Magnolia (Fig. 81), 
or with the uppermost axillary buds, as in the Lilac (Fig. 86) 
and Elm. Such defi nite shootg. do not die down at all the follow- 
ing winter, but giow on directly, the next spring, from these 
terminal or upper buds, which are generally more vigorous than 
those lower down. In other cases, on the contrary, the branches 
grow onward ind'^fiuitely, until arrested by the cold of autumn : 
the buds at or near their summit are consequently J'oung and 
unmatured, or at least the lower and older axillary- buds are 
more vigorous, and alone develop into branches the next spring ; 
the later-formed upper portion most commonly i>erishing from 
the apex downward for a certain length in the winter. The 
Rose and Raspbeny, and among trees the Sumac and Honey- 
Locust, are good illustrations of this sort; and so are most 
perennial herbs, their stems djing down to or beneath the snr- 
fhce of the ground, where the persistent base is charged with 
vigorous buds, well protected by the ground, for the next year's 
vegetation. 

88. Many of the details and applications of ramification, of 
most Importance in morpliology and descriptive botany, relate 
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to antbotaxy or inflorescence (Cliap. V.), which has it* own 
terminology'. But some of its terms may be conreaiently 
employed in the description of ramification uaconnect«d with 
flowering. 

§ 3. FoKHS OP Stems and Branches. 

89. On the size and duration of the stem the oldest and most 
obvious division of plants is founded, namely, into Herbs, 
Shrubs, and Trees. 

90. H erbs are plants in wliich the stem does not become 
woody and ijersistent, biS'cnes "annuattj- or after flowering, down 
to the grouiMTatTeast. The ditferenee between annual, biennial, 
andyerenuToTHertir has already been pointedi out in the cliapter 
on the root (50-57), and the gradations between them indicated. 
Herbs pass'into shrubs and shrubs into trees through ever}' gra- 
dation. The following definitions are therefore only general : — 

91. Unde rshrubs, or Suffrati cote plants, are woody plants of 
humble sfature, thi^ir atema rising little above the surface. If 
lees decidedly woody, thej- arc termed Suffnitetcent. 

92. S hmbs are woody Dlant s. with stems branched flx>m or 
near the ground, and less than five times the height of a man. 
A shrub which approaches a tree in size, or imitates it in aspect, 
is said to be A rborescen t. 

93. T rees a rc wood)' plants with single trunks, which attain 
at least four or five times the human stature. Yet t he name of 
tre sis not to be de nied to a wood.y plant having a single and 
stout trunk of leas altitude ; and those which grow in a bushy 
manne r, sen ding up a cluster of stems fi'om the ground to the 
height of tliirty feet or more, may still _l>e called shrubs. 

94. The erect position, elevation above the soil, and self-sup- 
port, are normal conditions of the stem, but are far tVom universal. 
And certain kinds of stem or branches are sulflciently peculiar 
to have received substantive names : otlier equally peculiar forms 
have no special names. There arc, moreover, certain organs 
(such as spines and tendnls) which arc commonly' homologous 
(12) witli stems, but not always. Two kinds of erect stems 
have special names in descriptive botany. 

95. Calm is^a name applied to the peculiar closed-jointed Bt«m 
of Grasses and Sedges, whetlier herbaceous, as in most Grasses, 
or woody or arborescent, as in the Bamboo. 

96. C andftK is tlie name technically applied to the trunk of 
Palms (Fig. 126), Tree-Fems, and the like, consisting of a 
commonly simple column, the surface beset with scales, — the 
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baaes of former leaf-stalks, — or marked by scars, left by their 
fall. This name was used by botanists anterior to Linntena for 
ans^ tree-trunk, but is now used for the jicculiar sterna above- 
mentioned ; also for the peraistent base of a stem, otherwise 
annual, which tlirows up fresh herbaceous stems or stalks from 
year to year, Sucli short and enduring stems, being usually 
near the ground or under it, were <»mmonly mistaken for roots. 
The old English n ame of Stoc k is sometimes used in botanical 
description for all snori anct enduring stems of this sort, 
whether rising somewhat above or concealed beneath the surface 
of the soil. 

97, A Sciqw is a stem or branch which rises from beneath or 
near the surCace of the ground and beare flowers, but no proper 
foliage. It therefore belongs to inflorescence. (265.) Scapes 
usually spring ft-om some one of the subterranean forms of st«m. 

98, Of stems which do not stand upright in the air there are 
various modifications and gradations. 

99. Sca ndcnt or CHmblitg Sti^ms are those ..whjch rise by 
at taching them selves to some extraneous support. This is 
effected in various ways ; in some bj- tlie action of tho stem 
itself, in otliers by that of organs which it laeara.^ 

100. Vo laMe or Twining Stems, or TwJne ra, are those which 
ascend by coiling round a support, wliicti must accordingly be 
comparatively slender, or at least not too lat^e. Some ascend 
by coiling "with the sun" (that is, from right to left of the 
observer viewing the coil from the outside ^) , as the Hop ; more, 

' See Darwin, ^Tho Movemcn 
a.n& New York, 1875. Also IJie 
the Linnean Society, is, 1805. 

Note timt in Nor th America climbin g plants in general a 
langu age chlled "JT iies \e. ij. Hop- v in 
naifffi wMicii pmperlj belongs to Vilis only. 

*"DtTtr<irsea.nd.Sialilrorse, i.e. 15 file rightor to the left, are almost inilis- 
penaaWe terms, but tliere is an ambiguity and diacrepancy in their uae. 
Darwin (in Climbing Plants, above referred to) seeks to avoid this by asuatty 
employing the terms " wi th the su n," and "aealn fif tlie sun," phrases which 
woQld be unnianageablo in terminology. The writer (in Amer. Jour. Sci. 
ser. 3, xiii. 3!H) snggeslerl Eiilropic for tho former, A^^ik tor the latter, 
to be used in case il is preferred to evade rather than to encounter the 
ambiguity. Frobnbiy the terms d extrors e and sinlstrorae, or right and left, 
will continue in use, as must ualurnl and convenient. Now, in tlie firat 
place, it should be understood that a plant, or at least a plant's axis, having 
no front and baek. can liave no right and left of its own. These relations 
of direction must refer to the right and left of an ot»server. All depends, 
accordingly, upon the position which the viewing observer is supposed to 
occupy when he predicates the direction of the turns of a helix or of the over- 
lapping of tho parts of a bud. Linnsus supposed the observer to view the 
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by coiling in the opposite direction, as the Bean (Phaseolus), 
the woody Aristolochia Sipho, the Morning Glorj- (Fig. 91") and 
. other Convolvu- 
, laeeae. Tlie Dod- 
der, a leafless par- 
asitic plant of the 
latter familj-, not only gains euppoit by toihng 
on the sterna of other plants, but bj' attachment, 
through the development of sucker-like discs, 
along the whole contiguous surface. (Fig, 77.) 
I The various actions through which plants climb, 
iQ and the attendant phenomena, are physiological, 
p and will be treated in the second part of this 
Text Book, The most complete and satisfac- 
tory discussion of the subject, of a readable sort, 
is that of Darwin's volume, referred to in a 
51J ■■ preceding note. 

101. Leaf-Climbers are those in whjch support is gained by the 
actio n, n ot or tue stem itself," but of the leaves it bears ; in most 
by the coiling or clasping of petioles, as in Clematis, Maurandia, 
Trogaeolum, and Solanum jasminoides (Fig. 235) ; in some by 
the incur\'ation of leaf-bladea or portions of them, as in Adlu- 
mia ; or by an extension of the midrib into a hook or short ten- 
dril, as in Gloriosa ; or by the transformation of some of the 
blades of a compound leaf into hooks or tendrils, as in Cobsea 
and the Pea. 

102. Tendril-Climbers (Fig. !>2-95) are those in which the 
prehension is by a tenSril, a slender fllifonn hodj-, either simple 
or braHGhed, specially, adapted to the purjTOse, and capable of 
coiling, either to secure a hold, or to di-aw the stem up to the 

coil or circle from the Inside ; Mohl, Palm, Braun, fMd. the DeCandollea 
adopt this, and the latter insist on it. Such authority should be decisive, 
if common usage and popular sense went along with it. But some of the 
botanists following Linnieus adopted the reverse riew ; and to the present 
writer, as to Bentham and Hooker, Darwin, Eiclder, and in partG. Henslow, 
it was so natural to view the coil from the outside that we without concert 
adopted this position and mode of expression. A right-liand coil, or one 
taming to the right, with ua, ia one the turns of which pass from the left to 
right of a bystander who confronts the coil. It is in tliia atnsc that a com- 
nion gctew is called a right-handed screw, and that Che right bank of a river 
is that to the right of the person who follows the course of the slrenm. So 
natural is this, that even on a map or plate, which haa face and back, and 
therefore a right and left of its own, the Jlgures occupying its right or left 
portions are understood to be those which are toward the right or the left 
hand of the observer who stands before it. 

FIQ. ai". Dextroraely twining st«m of Momlug Qlory, Igmouna parpurea. 
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BQpport. In certaio tendrils the attachment to the enpport is by 
a suclier-like disc at the apex, as in the Vii^ima_C;jfifiB£E_2r 
A ippelopeia, Fig. 94. 

103. Ro ot-CllmberB arc those i n w hich the stem s produce aerial 
rootl eta (5 9*), which fix themselves to a supportirig'surface 
alon g wM ch the.st^m creeps or ascends. In this way Trumpet 
Creeper (Tecoma radicans), Ivy, and Poison Ivy (Rhus Toxi- 
codendron) clunb extensively. 

104. Stems or branches which neither climb nor stand upright 
may have their direction or habit of growth expressed by certain 
adjective terms ; such aa 

Aictndinq or Astu rqen t, when they rise obliqnely upward ; 

Re clming , when from an ascending or erect base the upper 
part recurves and trails; 

Zheumbent f when trailing along the ground, but with apex 
asSDigent; 

Procu mbent ot Prol ate, when lying at length upon the ground ; 

Repent or Creeping, when growing prostrate on the ground 
and rooting as they grow. Also applied to similar stems grow- 
ing under, as well as uix>n the surface of the soil, as in Couch- 
Grass and Mint, Fig. 99. 

105. A Sucke r ^^urculus) is an ascending stem rising from a 
subterranean creeping base. The . Ros e and Raspberry multiply 
freely by suc'Eers. Such plan ts ar e easiest to propagate I* by 
divisiflo." 

106. A St«lon is a prostrate or reclined branch which strikes 
root at the tip, and then do\olops an ascending growth, which 
becomes an indejwndent plant. 

107. Ad Otfee t is a short stolon or a short sucker. Houseleek 
(Fig. 91*)'" offers a 'familiar 

example. By offsets, some 
herbs, otherwise annuals, are 
continued fi-om year to j ear in 
a vegetative pr<^eny {LobeUa 
cardinalis, Ac), and peren-« 
ntals may thus establish colo- 
nies aronnd a parent individual. 

108. A ^nmier (Flagellum) 

is a filiform or very slender m' 

stolon, naked and tendril-like except at tip, where it roots, 
■ develops a bud, and so a new plant. The Strawberry ftimishes 
the moat familiar example. 



UoDKleek (SeinpervlTum tectonun)wJ 
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109. The two following are organs whiuh may be of axial 
nature, or may not. This may ordinarily be (leteiinined by posi- 
tion. Any direct continuation of 
stem or bi'aneh must be of axial 
nature, that is, of the nature of stem ; 
and the same is true of whatever 
primarily develops in the axil of a 
leaf. Converseij', whatever subtends 
a lateral axis or branch may be tafccn 
for a leaf or foliar production, being 
in the place of such. 

!10, A Teadril, g thread-B^ } ii>p<1 
and leafless Ixxly, capable oLxoiliag 
spi rally, a nd ustxl for climbing (102), 
is homologous with stem in Grage- 
vines (Fig.^M) ; for the ui)^)eriuost 
tentTnl ]s seen tii lie a direct continu- 
ation of the stem. The small bud 
which 'ap|>Gars in the axil of the 
uppermost leaf will in its growth 
produce another intcmode and leaf, 
or some species more than one, 
K hut will terminate in a similar 

tendril : the present terminal tendril will have then become 
lateral and opposite the leaf, like the three iu the lower part of 



FIG. m. End of s rtuwt of the Orape-vlna. wltli joung lemlrile: ft gympoiiial 

FIQ. GO. Ar>nr«anorftBMmorAni[>elop8LsquInquefn1ift,OTVLrginlftCrecper,wlt1i 
ft 1«nr nnd a temlril. 

FIO. 94. Ends of Ibe latter, oliliir^cr, showing tlie GxpftndeJ tips nr dl>c8 by wbicb 
Uiey cling. 
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the%iire.' The tendrils of V ir^nia Creep er (Fig. 93) are of the 
same nature and iwsitioii. But, ins tead of taring hold by a coitj ng 
of the tip, when it has reached any solid suiface7 such as a nail 
or ti«e-tmnk, the tip ex|)a nds into an acUiesive disc, wh ich forms 
a secure attacluofnt. (Fig. !M.) lu a related plant, yitis (Cissus) 
tricuspidata of Japan, these disks terminate the branches of very 
sho it tendrib : conscqueutlj' tlie "shoots as they grow are at 
once applied closely and secured firmly to the surface of the sup- 
port, — an admirable adaptation for climbing walls and trunks. 

flower, being in the axil of a lea f (that 
is in the position of a branch) , is also of 
axial nature : it is a leafless and simple 
branch, composed of one long and slen- 
der intemode, devoted to the purjwse of 
climbing. Fig. 95 shows in all stages the 
admirably active tendrils of Passiflora 
sicyoides. This is a Mexican s])ecies, 
remarkable for the rapidity and fteedom 
with which the tendrils move. The lowest 
tendril in tlie figure is attached and 
coiled : the next is free and coiled in 
one helix : the third is outstretched 
and seeking a support. For tendrils 
which are not homolc^ous with stems, 
» see Sect. IV. 228. 

112. A Spine or Thor n (Fig. 9C, U7) is usua lly a branch or 
the te rminati on of a stem or branch, indu rated neaHess^ and 
att enuated to a point. The nature of spines is manifest in the 
Hawthorn (Fig. 97), not only bj' their position in the axil of a 
leaf, but olten by producing imperfect leaves and buds. And 
in the Sloe, Pear, &c,, many of the stinted branches become 
spinose or splntsreiit at the apex, tapering off gradually into a 
rigid and leafless |>oint, thus exhibiting every gradation between a 
spine and an ordinary branch. Tliese spinose bi'anchcs are less 

1 This forma what is called a Si/mpniliiiiH or Sytupadial ii'ia, whicih ig mor- 
phologically made up of a geri(?9 of superpoeed branchps. (See Chapter V. 
2SI.2S2,) In cmilradislhiction, a Gtcm formed by the continued development 
of a terminal bud ia Monopudiat or a Monopodium. Fig. 06 is an example. 

FIG. 95. Leafy Bhoot of Pamlfliira akyoWea, of Meilco, with fixed ami ooiled, free 
anri Tali gTown, and forming t«DilTllB. 
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liable to appear on the cultivated ti-ee, when dulj- cared for, such 
branches being ttirown mostlj' into more vigorous growth. In 
Hawthorn, the spinea 
spnng from the main axillarj' 
bud, while accessory buds 
(76), one on each side, ap- 
pear, and grow tlie next sea- 
son into ordinary' branches. 
In the Honej'-Lociist, it ie 
the uppermost of several ac- 
cessorj-buds, placed far above 
the axil, that develops into 
the thorn (Fig. 96). Herethe , 
spine itself usually branches, 
and sometimes becomes ex-' 
remely compound. 
ll'6. For spines which are 
' homologous with leaves, or 
parts of a leaf, see Sect. IV. 
227". Prickles, s uch a ajhose 
of Brambles and i^s^ are • 
suiierfieial outgrow th? from 
the bark, of a different ni^ure 
(383), and of small moi^ho- 
logical aigniflcatioD. 
114. Subterran ean Sf*n m are hardly less diverse than the 
aerial. They are classed as R hizomes. Tubers, Corms, and 
Bulbs, the forms passing one into another by gradations. 

1157 B hizoma (Rhizome, or in English Rootstock) is a gen- 
eral n ame for any horizonal or oblique p prenniaJ stsjn*JTlji£h.lies 
on the grou nd or is bui'ied beneath its surface. It sends off 
roots of a iibrous or slender sort wherever it rests on or is cov- 
ered by the soil, and usually produces from its apex some kind 
of aerial stem, either leafy or as a flower-stalk (tcape, 97), 
which rises into the air and light. Before morphology was 
understood, rootstocks were called creeping roots, tcaly rooti, &c. 
Some are slender, such as those of Mints (Fig. 99), of moat 
Sedges (Fig. 98), and of Couch-Grasa. The ir caul ine nature is 
evi dent fhjm their structure and abearance ; tlie fr~ii6(1es and 
inte mod ea are well marked, the former bearing leaves reduced to 

FIO. B6. Brandling tliorn of the Honey-LocuM (Qlwlilachta), an Inilnrated branch 
develnpert from an sM«B«iry bncl prodniaii above tlie aill. a. Three bn<lH aniler the 
base of the ieaf-stalk, bronglit to view In ■ wcHon of the stem and lfl»f-«talk below. 

FIQ. K. TlinmofthoCookspnrTliom, developed ftoio the c«ntcal of three axDlMj 
bndSf oi]e of t^ie lateral bndsiB Ken At ItH base. 
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acale a an d the advancipg aijex risoa at length mtrt an nif1ir) Hn> 
stem, while the oppoaitc and nlHor pnH graduall y t^jpa aw av. A 
y bu d forms in th e axil of each 8cal ti-like leaf, n r 
/' in some of them ; root s proceed from the nod es 
// i n_ prefersnc e ; the destruction of the ascending ] 
/ stem only brings these buds into activity ; and 
the cutting or tearing of the rootatoek into 
pieces by the hoc or plough merely hastens the 
establishment of as many new plants, each with 
roots, bud, and a small store of nourishment 
ready provided. It is this which makes Coueh- 
Graas or Quick-Grass (Triticum re]>ens) verj- 



troublesome to the agriculturist ; and the Nut-Grass (Cyperus 
rotundns, var. Hydra) of the Southern Atlantic States is even 





more so, portions of its rootstock being tuberiferous, 
lai^ed into a tuber which contains a supply of 
concentrated nourishment to feed the growth. 

116. Thi ckened rootstocks are common, 
no urishing mat ter, elaborated in the leaves 
above, Ite ing accumula ted in_the m) just _fls 
it is Jn thickened roots., and" for the same 
pose. (53-55.) Such are the so-called roots of Sweet-Flag, of 
Ginger, of Iris or Flo wer-de- Luce (Fig. 216), of Bloodroot, of 
Solomon's Seal (Fig. 100), &c. Th ese grow after the .manner 
of o rdinary' stems , advancing from year tojear by the .annual 
dev elopment o f a bud at the apex, and emitting roots fVom the 
under sid e or the whole surface. Thus established, the older 



F10. SS. Slender rhlioi 
oftbs*«i-Bbnre. 

7IO. a». BoolBtockB. DC 



A (ilei's or tlie rootfltock of Uia Peppenaiat, 



» snnarla, ot Enrops, wlilch binds sUlIUDg t» 
, nf tbe Peppern 



dad two ■x]]liU7 buda leailj lo giow. 



ilHrged^TlthltBnodaoTjciltit, 
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i wrtiona die and <leca.v as corresriondiii(r addition " nrf ■^«'1'' *» 
the opposite growing extremity. Eaeti j-ear's growtli is often 



iT mrki>i; f;i>nsp iyniiiigl y^ so metimes by a strong con traction where 

theinterruptiontookplace, as in certain species of Iris (Fig. 216); 

or by^ the cii'en lar_ im- 

presseii_scar (likened to 

the impression of a seal) 

in Solomon's Seal ; this 

being the place where 

tlie annual aeiial stem, 

bearing the vegetation, 

separated in autumn 

fi'om the perennial rhi- 

zoma. Thf numerous 

z the rootstoek are the stars left after the 

ie-like leaves or bud-scalds, such as are sgen at 

the young and growing end of the rootstock. 

The rootstock of Diphylleia, of the All^hany 

Mountains (Fig. 101), is similar; but the 

yearly growths are so exceedingly short that 

they become vertical, the bud of each year 

is close to the stalk of the year preceding, 

and the scara marking previous gi-owtha are 

in contact.* Trillium makes a short and 

mostly vertical rootstock, which, when it 

remains simple and dies away promptly 

/■ JC {^C"- ^^°^ (*^ '" Pig- 10^), comes nearly within 

JM ' > the definition of a conn. But in several 

< TherooutockinPolygonatiim and Diphylleia ia a aynipodium (110, note), 
the lerminal bud developing yearly the growth aljore ground and perishing 

PIO. 100, Roolstnck nl Pnlygnimtum nr Snlomon'ii Seal, nilli the terminal bu'l, tlie 
base of tliE Blalk of the MMi>n, ami three bcbtb from whtcli the latter has separated in 

FIG. 101, Bhlwma of Diphyllula cjmoiia. showing »li years' (rmfth. anil a bnd ftir 
the seTenth: a, the bml: b, base of the stalk nf the cnrrent year: c, near left b; the 
decay i>r the annual Btalki>tthe yearbefhre; Bu'l beyond are the Mian or prevlons years. 

FIG. lOZ. Shoot anil yonng rnotelocli of Trillium erectum. with only (ernilnal hod. 
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species, and in older individuals, it is longer, often oblique, and 

branching, and bears tlie scars from wliich the annual aerial 

growths have separated.' Nymphiea odorata, 

the sweet-scented white Water Lily, grows by 

very long, stout, and simple rootstoeks. In 

K. tuberosa the sides of the rootstock produce 

short lateral branches or tubers. 

117. A Tuber may be morphologically char- 
'acterized as a short thickened rhizoma on a 
slender base, or a raotstock some portion of 
which — mostlya tei-minal portion and involv- 
ing several nodes — is thickeneil by the depo- 
sition of nourishing matter. A potato and a 
Jerusalem artichoke are typical examples 
(Fig. 104-107) ; and the difference between 
these subterranean branches and the raots which they may bear 
ia verj- obvious. Their eyet are axillary buds ; the leaves which 
subtend them are plainly dis- •*• «» 

ceruible, in the ii 
closely appresse* 
attempt, occasii 
form axillary 
ground by the I 
leaf^' nature of 
evidenced. (Fig. 
105.)By heaping 
the soil around 
the stems, the 
number of tuber- 
iferous branches 
may be in- 
creased. The number of nodes and internodes involved in a 
tuber may be many or few. There is one instance of what may 

in nutumn, to be renewed by an axillary bui), which makpB itg subterranean 
growth and tlie ruiiiments of the serial in early summer. 

' Tliia rhizoma is a monopodium, being continued year by year by the 
terminal bud, and the aerial stem or stems sent up in spring, bearing the 
whorl of leaves and blosBom.are axillary brancheE. 

FIQ. 103. AnoUIvrani) liingcr one nr the Hiine spcrlea. elinwlng branches, scan left 
bj former \taX- aarl flower-bearing BieniK: also at tlti(B>rit>t>»l at the covering scales ). tba 
baaesQftwosuclisteniBof the seOBOn, and the terminal bnrt between tliem. for the wm- 

FIO. lot. BssenfsteniofilellantbuilulleriiHus. or Jerusalem Artichoke, developed 

FIQ. IW, Monstrosity or a Potato- [ilant, with an axillary bnri devehiplng Into soDie- 
tiling between a bnlblet and a tuber j Uie soiles re[iressnled by obTlODi leaves. (From 

the Gardenen' Chronicle.] 



sdbyGoO^k' 



MOltPHOLOGY OF STEHS. 



be caUed a Monomerout tuber, namely in Nelumbium lutenin 
(Fig. 108"), where it consists of a single thickened internode of 




an aquatic runner, whicli ia accordingly quite destitute of scales 
or buds. The growth proceeding from tliia simple tuber is 
necessarily I'rom a bud of 
the node at its apex, whence 
also a cluster of roots is 
produced. Of a somewhat 
similar nature are the con- 
catenate tul>ers of Apjos 
tuberosa (several of which 
are strung as it were upon 
a long filiform axis), the tubers not unfrequently beii^ mo- 
nomerous, although the larger ones are not so. 

1I7-. Tabercles, as they may be termed, are of a mixed or 
ambiguous character between tubers and tuberous roots. A good 
example of the latter is aifoi-ded by Dahlia-roots. (Fig. 68.) 
They yield their nourishing substance to growing buds on the 
stem above, but do not themselves normally produce even 



larmd. 108. 8«cti™nfa™«llpor(im 
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adventitious bods. Sweet potatoes (55), although eqoally 
roots, do produce advcDtitiouB buds, especially ^m near the 
upper end. The somewhat similar tubercles or tumefied roots 
of certain Orchisea and other plants of the same tribe," definite 
in number and shape, and sometimes imitating a corm, are 
charged with a bud at the upijer end, near their origin. Ap- 
parently, the origin is a bud from the base of the parent 
stem, which bud directly forms a tumefied short root from its 
very base.* 

118. i. Cwm {Cormui) is to be compared on the one hand 
with a short rootstock or tuber, on the other with a bulb. It 
is a subterranean fieshy stem, of rounded or depressed figure 
and solid texture. Some of it« buds grow into new corma, and 
these, upon the death of or separation from the parent, become 
new individuals : some develop above ground 

the v^etation and tlie blossoms of the season. 
A good ty|je of corm is that of Cyclamen 
(Fig. loa), in which the verj- base of the 
seedling stem grows fleshy, and widens from 
year to year, but hardly at all lengthens, and f 
so becomes far broader than high, or de- ' 
pressed. Aa the main bulk belongs to the w» 

first intcrnode, or caulicle, the buds from which the yearly 
growths of leaves and flower-stalks spiing are at the centre of 
the summit or upper surface, the roots 
from the lower, and the sides seldom pro- 
duce any buds. The corm of Indian 
Turnip (Arismma triphyllum. Fig. 110) 
is somewhat similar, but it sends i 
single stout stem, and the roots spring 
ttom around the base of -this. These are 
completelj' nakeil corms. 

119. But in Crocus (Fig. Ill, 112), Colchicum (Fig. 117), 
Gladiolus, and the like, the sheathing bases of one or two leaves 
enclose the corm with a membranous-scaly coat,giving^it exactly 
Ihe appearance externally of a coated bulb. Such have been not 
inappropriately' named solid bulbs. In common parlance, they 
will doubtless continue to be called bulbs, and even in popular 

' Not, however, such aa those of Aplectrum, Tipularia, etc., whieh are 
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botanical descriptions. In foct, white they differ from naked 
conns in having some investment, they differ from trde bulbs 
only in the greater size of the solid axis and the fewness of 
the investing scales ; 
the stem or solid body 
making the greater part 
of the corm, but a very 
small part of a proper 
bulb. There are, more- 
over, all gradations be- 
tween the two. 

120. A Bilb, as compared with a conn, may be said to be an 
exceedingly abbreviated stem, reduced to a fiat plate, from the 
lower face of which roots are produced, from the npper face, 
leaves in the form of scales ; these scales being either reduced 
and thickened leaves or the thickened bases of ordinary leaves. 
Compared with buds (73), it is a very fleshy bud, usually laige 
and subterranean, the axis of which never elongates. It is a 




provision for fbtnre growtii, the stored nourishment of which ts 
deposited in the leaves, or the homolt^ues of leaves, instead of 
in the stem. 

FIQ. III. Corm or Crocus, tbe Ibir Uiln enreloflne scales removed, Bfaowlng their 
scan, wlilch mark tbe nodes, tlie shrivelled veeUgo or tlie last year's corm st the base. 
•ndbnilsdevelo[ilnglnl«n«wonesniivarii>u«iiart«oflM«nrn«e. 112. Vertical seolluu 
ofa similar corm. with t, termlnsl uiul niie lateral bud. 

FIO. 1)3. Section oratunlcaledbnlbortheOnlnn. 

FIO. 114. Vertical secllnn or ihe bnlb of tbe Tulip, sbowlne lu stem or tormlnsJ 
bod <c) and tiro ailllacy buds (£, £). 

Fia. lis. BulbciraOiir]|i',KltbBcropnrynunKbiilbs. 

FIG. 116. Vertical serl Ion or the " "" " " 

FIO. IIT. VerUcsl section or Ihe 
the pieeedlng (a), and tbe forming ot 
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121. A TDDicated or Coated Bulb (Fig. 113-116) is one in 
which the scales are broad and completely enwrapping, forming 
concentric coatings. These are thickisb when fresh, but thin 
when exhauBte<l and dry, as in the Onion, Garlic, and Tulip. 

122. A Scaly Bnllr 
has the bulb-scalef 
comparatively nar- 
i-ow, thick, and small, 
imbricated, but nol 
severally enwrapping 
each other. That of 
the Lily is the most 
familiar and char- 
acteristic example. 

(Fig. 118, 119.) iia 

123. Bnlblets are small aerial bntbs, or buds with fleshy scales, 
which arise in the axils of the leaves of several plants, such as 
the common Lilium bulbiferam and 
L: tigrinum. the Tiger Lilies of the ' 
gardens (Fig. 120). Here Uiey ap- 
pear during the summer as axillary 
buds : they are at length detached, 
and falling to the ground strike root, 
and grow as independent plants. In 
the conunon Onion, and in many other 
species of Allium, similar bulblets 
take the place of flower-buds in the 
umbel. Bulblets plainly show the identity of bulbs with buds. 

124. All these extraortlinary, no less than the ordinary, forms 
of the stem, grow and branch, or multiply, by the development 
of terminal and axillary buds. This is perfectly evident in the 
rhizoma and tuber, and is equally the case in the corm and bulb. 
The stem of the bulb is usually reduced to a mere plate (Fig. 
114a), which produces roots from its lower surface, and leaves 
or scales from the np{>er. Besides the terminal bnd (c), which 
usually forms the flower-stem, lateral buds (J, b) arc produced 
in the axils of the leaves or scales. One or more of these may 
develop as flowering stems the next season, and thus the same 
bulb survive and blossom IVom joar to year ; or these axillary 
buds may themselves become bulbs, feediug on the parent bidb, ■ 
which in this way is often consumed by its own off'spring, as in 




K 118, Sc»IxbnlbnfCana/l»rjly,L 
k 130. BalblelB Iii llie h\1I of the c 
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the Oariic (fig. 115) ; or, finally separating from the Uving 
parent, just as the biilblets of the Tiger Lily fall from the stem, 
they may form so many independent individnala. So the corm 
of the Crocus (Fig. Ill, 112) produces one or more new ones, 
which feed upon and exhaust it, and take its place ; and the 
next season the shrivelled remains of the old corm may be found 
underneath the new. The corm of Colchicum (Fig. 117) pro- 
duces a new bud on one side at the base, and is consumed by it 
in the course of the season ; the new one, after flowering by its 
terminal bud, is in turn consumed by its own offepring ; and 
so on. The iigure represents at one view, a, the dead and 
shrivelled corm of the year preceding ; b, that of the present 
season (in a vertical section) ; and, e, the nascent bud for the 
growth of the ensuing year. 

12b. Condensed Stems, lioraologous with corms, tubers, die., 
and similar in mode of growth, but above groimd, and multiply- 
ing in the same ways, are not uncommon. The Cactus family is 
mainly composed of such forms, of flat- or round- jointed Prickly 
Fears (Opuntia), fluted or angled columns (Ccreus), and glob- 
ular Melon-Cactus, Mamillaria, and Echinocactns. The latter 
types, which completely imitate corms, are the most consolidated 
forms of Tcgetation. While ordinary plants are constructed on 
the plan of great expansion of surface, these present the least 
possible^ amount, of surface jn proportion to their bulk, their 
permanent spherical figure being that which exposes the smallest 
portion of their substance to, the air. Such plants are evidently 
adap ted t overy dry regions ; and in such only are they naturally 
I found. Similarly, bulbous and corm-bearing plants, and the 
like, are a form of vegetation which in the growing season may 
I in the foliage expand a large surface to the air and liglit, while 
j during the period of rest the living \-egetable is reduced to a 
globular or other form of tlie least surface ; and this is protected 
; by its outer coats of dead and dr>' scales, as well as by its subler- 
I ranean situation ; — thus exhibiting another and verj" similar 
1 adaptation to a season of drought. And such plants mainly 
i belong to countries (such as Southern Africa, and the interior 
'. of Or^on and California) which have a lung hot season, during 
' which little or no rain falls, wlien, their stalks and foliage above 
and their roots beneath being early cut off bj- drought, the plants 
rest securely in the corm-like forms to which they are reduced, 
and retain their moisture with great tenacityuntil the rainy season 
retuma. Then they shoot fortli leaves and flowei's with wonderful 
rapidity, and what was perhaps a desert of arid sand becomes 
green with foliage and gay with blossoms, almost in a day. 
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126. gtonu 9tfning the purpose of foliage, ^Tl'^illMlIf- Most 
of these condensed and pemianent stems are iUustrations of 
this, theii- green rind doing duty for leaves, which 
Rre either absent, or transient, or reduced to 
Spinea or other organs not effective as fohage. 
In the flat and broad-jointed species of Opuntia, 
and still more in PhjUocactus and Kpiphylhim, the 
forms assumed give a considerable surface of green 
rind, which well answei-s the pur|>ose of leaves. ; 
Flattened stems or branches of the same sort and 
economy not seldom occur in other than fleshy or 
succulent plants (such as the Cactuses) ; some- 
ttmefl accompanied' by a certain number of real 
foliage-leaves, but these more or less transient, 
as in Bo0si(ea and CarmichEelia among Legu- 
minous shrubs, and Muhlenbeckia platyclada, now 
in common cultivation (Fig. 121) ; sometimes 
with all the leaves reduced to small and function- 
less scales, as in the Xylophylla (t. e. wooden- 
leaved) section of Pliyllanthua, and in Phyllo- 
cladns (New Zealand and Tasmanian trees of 
the Yew family). In all these, the cauUne nature 
is manifest by the continuous or proliferous 
growth, by the marked nodes and intemodes, 
and often by the bearing of flowers. 

127. Cla dophylla (litera lly, branc h-le avea) are more ambigu- 
ous in character. The inosfTaiiuliar examples ai-e found in the 
peculiar foliage of liuscus, Myrsiphyllum, Aspai'agus, and Id 
some other genera of tlie same family. In t hese the pri mary or 
prope r leaves of the shoots are little scales, one to each noJei aiid 
quite functionless. From the axil of each is immediately pro- 
duced a body answering in all respects to the blailc of a leaf, 
both in appearance and in office. They also accoitl with leaves 
in being expanded horizontaUy, although the}' take a twist which 
brings them more or less into a vertical position, in the manner 
of phyllodia (that is. of leaf-stalks assuming the form and ofBce 
of leaf-blades, 217); wherefore they may be regarded as the 
first and only leaf of an axillary- branch with the interuode 
under the leaf wholly undeveloped and no further growth ever 
taking place. Bnt, on the ut^er hand, their anatomical structure 
13 said to be that of stems rather than ofTeaves. "Moreover, 
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the eladophyU of puscu a (called But«hei-'a Broom in England, 
Fig. 123) not only beuomes firm, liai-d, and spinj--ti])t)ed, but 
it exhihits the diaracter of a 
branch by bearing flowers on the 
middle of one face, in the axil of 
. ft little bract. Under this view 
snch a cladophvll would seem to 
be a flattened bmnch of two in- 
ternodes, or else of one internode 
with a dower-stalk adnate to it. 
In Mjrsipbyllum (a South Afri- 
can climtier, commonly cultivated 
under the erroneous name of 
Smilax, Fig. 122), the elwlopbyll 
"* is wholly leaf-like in appearance 

as well as in fiinotion, and it never bears either scale-leaf 
or blossom ; but the flowers are on slender stalks from buds out 
of the same axil. (See Dickson in Trans. Bot. Soc. Edinb. 
xvi., and Van Tieghem, Bull. Bot. Soc. France, xxxi„ for a 
discussion of the nature of cladophylla.) 

128. To all sTich leaves or i mitations of leaves, Bisshoff has 
given the namcTTivLL^CtADiA, smg. I'hvllocladiom. To those 
definitely "restricted to one intemoder and which so closely 
counterfeit leaves, Kunth gave the name of Cladodia, sing. 
Cladodium. The best common name for all productions which 
imitate leaves would have been that of phyllodium 
(meaning simply a leaf-like body) ; but that term 
was first applied and is restricted to the case 
of a petiole imitating the blade of a leaf. The 
name Phyllodadium (meaning a leaf-like branch) 
may properly be retained for the whole series of 
leaf-like bodies here described, Bnt^for thos^of 
the preceding par agraph, w hich are sojioculjarly 
leaf-like, Kunth's name of C/adodium (i. e. a 
bi-anch-like hody) is false in meaning, and may 
be rejiliic^ by that of CLADonivLLUM (»'. e. leaf- 
branch), or in siioiter English Cladopiitll. 
129. Fron ilnsi* stfiw a. Finally, in some few 
i:* pbsenogamous plants, the whole vegetation is re- 

duced to a simple leaf-like expansion, as in Duckweed (Leinna) , 

FIO. 121 Myr^iihynuni, with duloiiliyng serving for foliaee; tlie true leaves cnn- 

FKl. I£n. A Kliigle Rluloiiliyll of Iti»«iii> ncnleatuB In tLie hxH nf n H'ulo-teaf. benrliig 
mintlier scale-leaf on the mldilla of Itn fiwo. aiiit flowers In tbe ailL nf this. 
FIG. IW. Loinna minor, a onm 
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Fig. 124. Here is no differentiation whatever into stem antf'y 
foliage ; but the expanded Hoati ng bod y which serveT"l'Qr-tlQth 
muBt be counted as stem developed horizontally into a flat plate, 
for it produe es a root frtwn the unde r surface and a flower from 
the edg e. This simplification is common in some orders of 
Cryptogamous plants ; and such a l>ody, wl iich answers both fo r 
ste m and foliage, is term ed a FRoy p, from the Latin frons, which 
means either leaf or leafy boiigh. In some species of Lemna 
the frond is thickened or plano-convex : in Wolffla, the simplest 
andsmalle5tofpha;n<^amon8 plants, it is a globular green mass, 
seldom much larger than the head of a pin, wholly destitute of 
root, propagated by proliferous budding tVom one side, and from 
within the top producing a flower or pair of flowers. 



§ 3. Internai. Structure. 

130. The investigation of the intimate structure of the stem, 
as of the other oi^ans, belongs to vegetable anatomy or histol<^y 
(treated in Part II.) ; but the general outlines of structure, so 
far as is requbite to the explanation of what is visible to the 
naked eye, should be here explained. 

131. The stems of pheenogamous plants anatomically consist 
of two general elements, the cellular and the wooily ; the former 
exemplified in the commoner stems by the pith and outer bark, the 
latter by the wood. Both are equally composed of cells, or origi- 



nate as such ; but those which fonn the woody system of the stem 
mainly undeigo, at a very early period, transformation into tubes, 
some of which are of such small calibre that their common name 
of fibres is not inappropriate ; others, of larger size or ampler 
calibre, take the name of ducts or vessels. The latter are almost 



verse witli some longliu'llnal view: maliiLy psrenc 
■ crasB-ncUou of & flbia-TUculu' bondle, sad di 
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always associated with the wood-cells, so that they are in A general 
way taken leather as constitutiDg the wood, or woody tissue, and 
as forming what is more definitely termed flbro-vaBcuJar tissue or, 
when distinguishable into threads. Abnfe vascular hiinflles. Ti'hese 
run lengthwise through the gtem, sometimes as such separate 
threads, sometimes confluent into a compact structure. Th« 
softer or at least the non-fibrous portions, formed of comparatively 




ehoit and commonly tbin-walled cells, form cellular tissue. Its 
oi-dinaiy form (of roundish, cubical, or polyhedral and thin-walled 
cells) is called parenelijimi. This abounds in herbaceous stems or 
herbaceous p&rts ; in trees and shrubs, woody tissue largely pre- 
vails ; in most herbs, it forms a notable portion ; in some (especially 



rtf LLnifon or BavB-wood^ b. Some k 
voAil-caU of the vood or aame tree. 
cell Inm a Fhavlng of Wliit< 



a. Bast-cells (long wiiod-ce1lB)af fibrous bnrk 
l-«1l) and (below) a duct, and o H detaclied 
«. eqaatly mngnlfleil vlth a, <l. A iletacheil Tood- 
BhowlngthepecuKanliHk-lllieniarMiigg. '.Portion 
dotted dtict niini tbe Vine, evlileiitl; mulg up ot a 
(orles of short oeUs. g. Partorasmallsr dotl«d duut, Bbowingiin appeuraiiee of Kuch 
eompndtlrHi. A, i. Spiral ducts or vessels, of tbe onlinnrf kind, J. Splml dncl of 
Banana, k. Duul ttom Celeiy, tbi thread nithln siiiral or nnnular btlow, relli ulated 
above. >Hid lilgher pRsrihtr Into the stale of dotted duet. '. Dauttroni Impatlena, with 
the Dpen qdral patelng Into rings at the middle. All maKnifled nmewhat eqoall]'. 
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is certain aquatic herbs), it is reduced to a few threads Or 
veaselB, generally delicate, and sometimes obscure. The ac- 
companjing anatomical illustrations (Fig. 124°, 125, with their 
explanations) will give a general idea of the nature of the ana- 
tomical elements of the stem. 

132. In the forming state, the whole stem is parenchj'ma ; but 
an early differentiation takes pUce, converting certain portions 
into woody or fibro-vascular tissue. This is arranged in two 
ways, giving rise to two kinds of stem in phtenogamous plants, 
which have been termed the Endogenous and the Rxo i ffMou i? 
meaning inside and outside growers. 

133. The two plans of stem are usually manifested in extei'nal 
conformation as well as internal structure, and ate correlated 
with important differences in embryo, foliage, and flower.' Palms. 
Lilies, Rushes, and Grasses are examples of the endi^enous 
class ; the ordinary trees and shrubs, especially those of eool 
climates, and a large part of the herbs, are of the exogenous class. 
In an exogenous stem . the wood occupies annual concentric lajers, 
one of each year's growth ; the centre is occupied by a pith, 
composed of parenchyma only, the circumference by a separable 
bark ; so that a cross-section presents a 

series of rings ov circles of wood, or in 
the first year one ring, surrounding the I 
jath and surrounded by the bark. An 
eqjJj22ggojis stem has the wood in distinct 
threads or fibro-vaeeular bundles, travers- 
ing the cellular system or parenchyma with j 
Uttle or no obvious order, and presenting i« 

on the cross-section the divided ends of these bundles in the 
form of dots ; these usually (but not always) diflTused over 

' Terms introduced by DeCandolle, following the idpas of Desfontainea, 
and which have plaved an important part in etructural and eyelenialic; 
botany ever since lleCandolle adopted these nnmei as tliose of the two 
primary divisions of phnnoganious plants. Ezajrnm and EniloijeniB, But it 
has long been seen that the name of the second kind is not appropriate; and 
the older and better (though longer) names of Jussicu, Monocoiyteilonea and 
Dicotyledones, arc reverted to. Yet the Candollcan names arc still much 
employed, with due explanation, to designate ihc two kinds of structure of 
the stem. ' 

* Yet with some more or less valid exceptions, ai wlien the anniial stem 
of Podophyllum and the rhizoma of Nympliiea, among dicotyledonous plants, 
Imitate the endogenous structure; or where tlie pith of an evidently eiogenous 
stem, as in the Pipcrace^, has scattered woody bundles in an endogenous 
fashion; or where monocolylcdonous plants have all their woody bundles in 
a definite circle, as in Luiula, Croomia, Sx. 

FIO, ISe. Settloii ul a imall Palm-stem. In tvo dlc«otlinU. 
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Gie whole sectioD, or when few in number of somewhat definite 
position or arrangement. The ordinarj' appearance of such a 
stem, both on the longitudinal and the cross- section, is shown 
in Fig. 126 ; it may also be examined in the Cane or Rattan, 
the Bamboo, and in tbe annual stalk of Indian Com or of 
Asparagus. The appearance of ordinary wood is very familiar. 
\ 135. Thenewerwoodybundlesof an endogenous stem are vari- 
I ously intermingled with the old. When DeCandolie gave the name, 
' it was supposed, from Desfontaines's researches, that the older 
bundles occupied, or came at length to occnpy, the circumference 
of the trunlt, while only new ones were formed in the centre ; 
and that increase in diameter, when it took place at all, resulted 
tVom the gradual growth and distention of the whole. Hence 
the contrasting name of enduyenotis, or inside growing, and for 
such plants the name of Endogenous Plants, or Endogens. 
Our actual knowledge of the Htriicture and growth of these sterna, 
as will be seen, cannot be harmonized with this view in any 
way which gives to the name endogenous an appropriate signifi- 
cation. The name continues as a counterpart to the more correct 
' one of exogenous, and as a survival of former ideas. 

136. The End<^renoas Stmctiire (so called) of the stem is cor- 
related with a monoeotyledonous embryo {31}) , usually with a 
ternary arrangement in the flower (322), and commonly with 
parallel- veined leaves. (173.) Endogens, although they have 
many herbaceous and a few somewhat woody representatives 
in cool temperate climes, mostly attain their flill variety of fea- 
tures and rise to noble arborescent forms under a tropical 
sun. Yet Palms — the arboreous type of the class — do extend 
as far north in this countrj' as the coast of North Carolina (the 
natural limit of the Palmetto, Fig. 12G") ; white in Europe the 
Date and the Chamrerops thrive in the warmest parts of the Euro- 
pean shore of the Mediterranean. The manner of their growth 
gives them a striking appearance ; their trunks being unbranched 
cylindrical columns, rising to the height of from thitty to one 
hundred and fifty feet, and crowned at the summit with a simple 
cluster of peculiar foliage. Palms generally grow from the 
terminal bud alone, and perish if this bud t)e destroyed ; they 
grow slowly, and bear their foliage in a cluster at the summit of 
the tnmk, which consequently forms a simple cylindrical column. 
But in some instances two or more buds develop, and the stem 
branches, rarely and accidentally in ordinary species, regularly 
in tlie Doum Palm of Upper Egypt*, and in the Pandanus, or 
Screw-Pine (Fig. 69), which belongs to a family allied to Palms: 
in snch cases the branches ore cylindrical. But when lateral 



sdbyGoO^k' 



INTERNAL STRUCTURE. 71 

bnds are freely developed (as in the Asparagus) , or the leaves 
are scattered along the stem or branches by the ilill development 
of internodes (•^° '" 
tlie Bamboo, M 
&e,),they grad 
taper upward i 
manner of mos 
ogenous stems. 

137. This 
of stem comf 
several aiibord 
types as to int 
straeture, whit 
be well unden 
must be stndiec 
tol<^ically,undi 
microscope.' T 
of these, by no it 
the simplest, bel 
the ordinary ( 
stem, the ana 
of which was i 
classical by B 
and has been 
supplemented ' 
by Nffigeli. 
In this a large ^ 
part of the 
bundles, or all 

of the more "^ 

conspicuous kind, starting from the base of the leaf to which 
they respectively belong, cun*e inwai'd more or less strongly 
toward the centre of the stem, and thence gradually outward 
as they descend until they reach the rind, in which the 
attenuat<:d lower extremity mostly terminates. Consequently, the 
bundles from different heights cross in their course, somewhat 

■ For the best and moel accessible menioir on the subject, of recent dale, j 
Bee Guillaud, Kecherches Rur I'Anatomie eumparce et )e Dcvelnppoment dea I 
Tiasua de la Tige dans les Mnnocolyl^nncs, publislied in Ann. Sci. Nat. / 
ser. 6, v. 1-176, 1877, Six types of the stem of Monocotyledons are here \ 
recognized by anHtomical characters and modes of growth, one of them ) 
having four modifieations. *'^ 

FIG. 126* Sabol Pabnetto In Tarloiu itBges; al» Ibe Yucca alolfolia or Spanish 
Bayonflt. 
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M Shown In Fig. 127. It is parti)- owing to thia connection of 
these fibres with the rind that the latter is not separable from 
the stem. In some Palms, and in Grasses, 
there is no marked distinction between 
the wood and rind, or no proper rind at 
all. In others, sueh as tlie Palmetto 
(Fig. 126) , there is a marlied rind 
or false bark, which receives independent 
libro-vascular bundles iVom the leaf-stalks, 
and is traversed by them in parallel lines. 
InGrasa-stcms, and others with long inter- 
nodes and closed nodes, the flbro- vascular 
bundles all run approximately straight 
and pavallel througli the intemodes, but are 
intricate and anastomosed in the nodes. 
"" The whole centre of the intemodes, when 

not hollow or before it becomes so, is occupied by a true pith, 
like that of an Exogen, and in some cases equally destitute of 
flbro-vascular bundles, but often with scattered ones, afl«r the 
manner of certain Exogeus anomalous in this respect, sueh as 
Nyctaginace* and some Araliaeese. Endogenous stems of 
simpler structure, as in herbaceous Liliaeese, Commelynaeese, 
&c., have a distinct coitieal jjortion (at least in the root-stock 
or portion of stem proi>erIy comparable with palm-trunks and 
the like) ; but this is mostly destitute of flbro-vascular bundles. 
Most of them have two kinds of lascular bundles, one 
of which not rarely occupies an exact circle in the line of 
division between the cortical and medullary portion (between 
bark and pith), and the other is within this circle, either of 
very few and scattered bundles, as in Convallaria majalis, or 
numerous and scattered, as in Uvularia and the leafy stems of 
Tradescantia Virginica ; or these bundles are few and arranged 
nearly in an inner circle close around the centre. Finally, Luzula 
and Croomia have only one kind of bundles, answering to the 
outer ones of Convallaria ; in other words, the woody sjstem 
forms a simple circle, di\'iding a purely cellular medullary from a 
similar cortical portion, thus closely imitating an herbaceous 
ext^enous stem of the same age. 

138. An amnial endogenous 8t«m increases in diamet«r by 
general growth until it attains'its limit. Ligneous_and enduring 
stems increase simihirly up to a certain period. T hen the rind 



FIG. in. IHagnuiimatlo Tlswgf tba carr*d ooune of tbe flbro-voKulv buiHllee 
iu It palm-trunk, 
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B Opnur or later ^aaes to diatend or adapt itse l f to ft^rtb^r in- 

crOase in rtiamftoF^ an.^ tharo ia n» if^^ qriOI^ proriHion for indpfinitj ^ I 

increase inthe greater niintlBr ot wfflM ^v endogenous trunks . But / 
ill D raciena ( Dragon-trees) , in the arboreace nt Yuc caa, and the \ 
like, the zone intermediate between the cortical and interior p 
gion, which is for a time active in many Endt^ens, here grona / 
continiiouBly and indefinitely. Sucl i trunks increase in d iameter I 
tbro ughou t life ; they may attain a very great age (as some 
Dr^on-trees have done) ; an d they imitate exogenou s trunks 
to a c onsiderable extent in mode, of gaiwth. 

139. The wood of an endc^nous woody stem is hardest and 
most compact at the circumference ; in palm-stems commonly 
it is largely mixed with parenchyma or pith at the centre, even 
in old trunks. 

140. The Exogreuons Structure, that of ordinary wood, is char- 
acterized by the formation of a distinct zone of wood between a 
central cellular medullarj- portion (pith) and an outer chiefly 
cellular portion (bark), traversed by plates ft'om the pith (medul- 
larj' rays) , and by increasing from the outer surface of this zone 
between wood and bark, the increase in enduring stems consist- 
ing of definite concentric annual layers. 

141. Its BeiriuidiV, at the earliest growth of the embryo, is in 
the appearance of a few ducts (Fig. VZo,/-4), at definite points 
in the common parenchjTiia of the initial stem (four equidistant 
ones in the Sugar Maple) ; each is soon surrounded by incipient 




% 



proper wood-cells (Fig. 125, S, c), tt^ether forming a flbro- vascular 
bundle or thread. Additional ones are intercalated as the second 
and third internodes develop, and so a column (in cross- 
section a ring) <)f wood is produced, always so arranged as to 



FIQ. 128. DiagTBin of a cmn-BecMon nt n rnrmlnK BeeiUliiK i^m, 
manner In which the joung vond in nrmnKed in the cellular system. 

FIO. 120. The same at a later perlud, the wood; bundlea incteased » 
fill the i-ircla. 

pro. 130. The sania at the close at the aeUan, vhere the wood hU fo 
pleta dnile, InCsTTDpMd onlT hy the ineduUarn rayi, vblcb radiate Ttm 
the bark. 
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sarround a purely cellular central part (the pith), while sur- 
rounded by a ceUular external rind, the bark, or outer bark. 
The diagrams (Fig. 128-130) rudely show some stages in the 
formation of the zone of Tvood. The fibro-vaseular bundles 
originate in the bases of the leaves, and develop outward into the 
forming leaves as weU as downward into the forming stem. 

142. First Tear's Growth. The wood, even in a herbaceous 

or annual stem, at the completion of the first year's growth, 

Ml forms a zone or tube, 

B enclosing the pith. But 

it ie traversed by plates 
of parenchjina, or cel- 
lular tissue of the same 
nature as the pith, 
which radiate from 
that to the bark, and 
thus divide the wood 
into wedges. These 
lines, forming what is 
called the silver-grain 
in wood, are the Med- 
k— ULLABY Kays. They 

rejiresent the cellular 
system of the wood it- 
self, or untransformed 
parenchyma. Being 
pressed by the woody 
dges, their cells arc 
laterally fiattened. In 
' ; ; some stems, the med- 

"^ ullary rays, or many 

of them, are comparatively broad and conspicuous ; in others, 
thin and inconspicuous or irregular. The growth of the woody 
wedges is soon complete, except at the outer portion, next 
here they usuallj" continue to grow through the 
ixternally. The general ana- 
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ISTESNAL 8TECCTUKE. lO 

tomical etructure of a woody exogenous stem of a year old ia 
displayed in the Pig. 131-133. Viewiog the parts particularly, 
and in order from centre to circumference, there is, — 

1st. The Piih or Medulla, consisting entirely of soft and rather 
laige thin-walled cells,' goi^ed with sap or other nourishing 
matter during the growing state, becoming light, dry, and empty 
when effete. 

2nd. T/ie Lnyer of Wood, traversed by the medtUlary rays. In 
Pines and other Coniferse, the wood is of uniform structure, being 
wholly composed of a woody tissue with peculiar markings (Fig. 
125, d, e) : in other wood, ducts of one or more sorts occur ; the 
most conspicuous being what are termed dotted ducts. These 
are so lai^e as to be evident to the naked eye in many ordi- 
nary kinds of wood, especially where they are accumulated in 
the inner portion of the layer, as in the Chestnut and Oak. In 
the Maple, Plane, &c., they are rather equably scattered through 
the annual layer, and are too small to be seen by the naked ej'e. 
Next the pith, i. e. in the very earliest formed part of the wood, 
some spiral ducts arc uniformly found, and this is the only part 
of the exogenous stem in which these ordinarily occur. They 
may be detected by breaking a woody twig in two, after dividing 
the bark and most of the wood by a circular incision, and then 
pulUng the ends gently asunder, when their spirally coiled fibres 
are readily drawn out as gossamer threads. As these spiral 
ducts form a circle immediately surrounding the pith, they have 
collectively been termed the medullary sheath, but they hardly 
deserve a special name. The vertical section in B'ig. 133 divides 
one of the woodj' wedges, and shows no medullary ray ; but there 
is one at the posterior edge of the transverse section. But, in the 
much more diagramatic Fig. 134, the section is made so as to show 
the surface of one of tliese plates, or medullary rays, passing hori- 
zontally across it, connecting the pith (j)) with the bark (6). 
These medullar;' rays form the eilver-graiit (as it is termed) , which 
is so conspicuous in the Maple, Oak, &c., and which gives the 
glimmering lustre to many kinds of wood when cut in this direc- 
tion. A section made as a tangent to the circumference, and 
therefore perpendicular to the medullarj- rays, brings their ends 
to view, as in Fig. 135, muchas they appear on the surface of a 
piece of wood from which the bark is stripped. T hey are here 
seen to be composed of p arenchyma, and tn rppn-Hi-nf thp horJT'o'n'- 

' In rare inaianccs, a few flbro-vftBtiilar threads are found dispersed 
tlirough the pilh, presenting a somewhat romarliable anomaly. This 
occurs in Aralia riicemoia, and more strikingly in Mirabilia and other 
NyvtaginacetE, and in Pipernceie. n33,faot-nole.| 
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Ul sysjiein o f, ^le wood, or the w og^, into which the vertical woody 
fib ra. &c.. or iciiri^i ^ ainTprwfi vpn. The iiispectionof apieeeof oak 
or maple wood at once shows the pertinency of this illuatration. 



3rd. The Bark ov nml. This at first consisted of simple 
parenchyma, like that of the pith, except for the green* color 
developed in it, the same as that which gives verdancy to foliage. 
This green matter is formed in the cells of all such parts when 
exposed to light, consists of green grains of somewhat complex 
chemical composition, has important functions to perform in 
assimilation (i. e. in the conversion of the plant's crude food into 
vegetable matter) , and is named Chlorophtll, i. e. leaf-green. 
The completed bark, when all its parts are apparent, as espe* 
cially in most trees and shrubs, is composed of three strata, of 
which the green bark, the most conspicuous in the young shoot, 
is the middle layer, therefore named the Mesophixeum. This is 
soon covered, and the green color obscured, by a superficial 
stratum of cells, generally of some shade of ash-color or brown, 
occasionally of brighter tints, which gives to the twigs of trees 
and shrubs the hue characteristic of each species, the C'orky 
Envelope or layer, or Epifhixeuh. Tlie latter name denotes its 
external ixisition ; the former, that it is the layer which, when . 
much develoijcd, fonns tlie cork of Cork-Oak an'.l those corky \ 
expansions which are so conspicuous on the twigs of the Sweet \ 
Gum (Liqnidambar) , and on some of our Elms (Ulmua alata 
and racemosa). It also forms the pat>er-like exfoliating layers I 
of Birch-bark. It is composed of laterally fiattened parenchy- i 
matous cells, much like those of the EPiDERMia (Fig. 133, i), * 
which directly overlies it, and forms the skiu or surface of the | 
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INTERNAL 8TBUCTDRE. 77 

stem, and of the nhole plaot. Lastly, the inner bari£, accord- 
ingly tunned Endophi/eum, takes the special name of Liber, and 
is the most important portion of the bark in the stems of trees 
and shmbs. Complete and well-developed hber, Uke that of 
Linden or Baeswood, contains two peculiar kinds of cells in 

( '- ^r^l ' 



addition to common parenchyma, both of the fibrous or lascnlar 
class: viz., 1. Cribriform or Sieve-cei.ls, a sort of ducts the 
walls of which have open slits, through which they communicate - 
with each other ; 2, Bast or Bast-cells, the fibre-like ceUs 
which give to the kinds of inner bark that largely contain them 

no. 135". Pniilnn nfa tnuisverBe seciion (nboTel, hibI innrrespniiillnd Tertfcnl fac- 
tion (helnw), inngiilHeil. reBchlng front tbe pith i p) tt> the epiilemilii (e) of a nem at 
NagHiMlo, a year old: B. the bark; W. tha wnoil; and C. tliemnibinin-lsyer, a« fonnii 
In February. The parts referred (o by smal] letlern are: p. a imttfoii of tlie jitth: 
mr. amHll portton of a medullary ray where It run* Into tlie pith; ftinr oomplete tiied- 
nllary raye aa Keen on a traneyerse sei^llnn. appear in the upper Hgnre, rnnnlng from 
pith to bark ; nu. mecliillnrv fhealli. a circle of spiral unroliable ducM.one aeeii lenjnh- 
wiiie with Dncolling extremlly In the lower flRure; le. w. woolly tiiene; rfij. one nf the 
clotted duets inteniperBeil In the wood; cl. cam hi um -layer or sonenf new growth of 

the outer (A) compOMd of Blander and tlilck-walled baet-cells or true llber-cells: 
fie. green enielope or inner cellular bark ; ce. corky envelope or outer cellular bark : 
IT. epideriDls. 
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I their strength and toughneBS, .T hey are like wo orl-opl| p purp pt. 
j in tbek jfrcatcr l ength atid -Jeaibilitv^and^inthe thicknesa of 
i ttipjy "'"llHj^ which great ly exceeil!j.~ j n_e caJi breT This is the 

imateriat which gives to the^as/ or inner hark of Basswoodi &c,, 
the strength and pliability that adapts it for cordage and for 
. making mats : it is the material of linen, and the like t«xtile 
tlbrea. (For a view of the whole (umpoaition and stnic-ture of a 
. woody stem at the close of the first year's growth, and immedi- 
ately before that of Uie second year begins, see Fig, 135*.) 

143. A nnual Increase Id Piamc ter. An herbaceous stem does 
not essentially diner Irom a woody one of the same age, except 
that the wood forms a less compact or thinner zone : and the 
whole perishes, at least down to the ground, at the close of the 
season. Bnt a woody st«m makes provision for continuing its 
growtli from year to year. As the la^er of wood coutioucs to 
increase in thicknpaH f.hro^ighoiittficiipnanii. by the njijltiplication 
of c enr"on"it3_ giJ^r. surface, between it aijd the bark, and ^en 
grow{E"ceases this process of ce li-multiplication is merely sus- 
pended, BO there is always a zone of jleUo^te jouag.celkjn- 
teqiosecl between tlie~_woo<l aiyl t he bark . This is called tJie 
Cahbicm, or, better, the CAMniuM-LAVEn. It is chained with 
oi^anizablc matter, which is particularly abundant and mucila- 
ginous in spring when growth recomraenoes. This mucilaginous 
matter was named Gamlnum by the older botanists : they sup- 
posed — as is still popularly thought — that the bark, then so 
readily separable, reaUy separated from the wood in spring, that a 
quantity of rich mucilaginous sap was poured out between them 
and became oi^anized into a tissue, tlie inner part becoming new 
wood, the outer, new bark. But delicate slices show that there 
is then no more inteiTUption of the wood and inner bark than 
at aii,\- other season. The bark, indeed, is then very readily 
detached from the wood, because the cambium-layer is goiged 
with sap ; but such separation is effected by the rending of a 
delicate forming tissue. And if aome^of thisjipparont nuicilage 
be scraped oiT from the surface'of the w<jod. and examined UDder 
a good intefoscope, it will I>e seen to be a thin stratum of j'oung 
wood-cells, with tlie eiiHTof mediillary rays hero and thttS in- 
tejj ^crse d, Tlie inner portion of the cambium-layer is therefore 
nas cent wood, and th^, outer iaJiaacent bark. As the cells of 
this layer multiply, the greater number lengthen vertically into 
woody tisane : some are transformed into ducts ; and others, 
remaining as parenchyma, continue the medullary raya or com- 
mence new ones. In this way, a second layer of wood is formed 
the second season over the whole surface of the former layer 
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between it and the bark ; and this is continuoua with the woody 
layer of the new roots below and of the leafy shoots of the sea- 
son above. Each succeeding year another layer is added to tlie 
wood in the same manner, coincident with the growth in length 
by the development of the buds. A cross-section of an exoge- 
nous stem, therefore, exhibits the wood disposed in concentric 
rings between the bark and the pith ; the oldest ijing next the 
latter, and the youngest occupying the circumference. Each 
layer being the product of a single year's growth, the age of an 
ex<^enou9 tree may, in general, be correctly ascertained by 
counting the rin^ in a' cross-section of the trunk.' 

144. De marcation of fl ie Annpal Lay efs reaulta from two or more 
causes, separate or combined. In oak and chestnut wood, anS 
the like, the layers are strongly defined by reason of the accumu- 
lation of the lai^ dotted ducts (here of extreme size and in 
great abundance) in the inner portion of each layer, where their 
open mouths on the cross-section are conspicuous to the naked 
eye, making a strong contrast between the inner porous and the 
exterior solid part of the successive laj-ers. In maple and baech 
wood, however, the ducts are smaller, and are dispersed through- 
out the whole breadth of the layer ; and in coniferous wood, viz. 
that of Pine, Cj"pres9, &c., there are no ducts at all, but only a 
uniform woody tissue of a peculiar sort. In all these, the de- 
marcation between two layers is owing to the greater fineness of 
the wood-cells formed at the close of the season, viz. those at 
tiie outer border of the layer, while the next layer begins, in its 

t Tlie BDnual layers are most clislinKt in trees of temperate cUniates like 
ours, where there is a prolonged period of total repose, from the winter's 
told, followed by a vigorous resumption of vegetation in spring. In tropical 
trees, Ihey are rarely so well deflned ; but even in these there is generally a 
more or less marked annual suspension of vegetation, occurring, however, 
in the dry and hotter, rather than in the cooler season. There are numerous 
cases, moreover, in which the wcMid forms a uniform stratum, whatever be 
the age of the trunk, as in the arborescent speeies of Caetus; or where th« 
layers are few and by no means corresponding with the age of tlie (runt, ai 
in the Cy[»s. 

In many woody climbing or twining stems, such as those of Clematis, 
ArisColochia Sipho, and Menispermum Canadcnso, (lie annual layers are 
rather obscurely marked, while the medullary raya are tttiusually broad; 
and the wood, therefore, forms a series of separable wedges disposed in a 
circle around the pith. In the stem of Bitrnonia capreolata, tlie annual rings, 
after the first four or Ave, are inlerrupted in four places, and here ns many 
broad plates of cellular tissue, beloii^ng properly to the bark, are inter- 
posed, passing at right angles to each other from the circumference towards 
the centre, so that the transverse seotjon of the wood nearly resembles a 
Maltese cross. But these are eiceptional cases, which scarcely requirs 
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vig<Htm9 Temal growth, with much larger cells, thns mai^iiig 
ao abrupt traoBttion from one layer to the next. Besides being 
finer, the later wood-cells of the season are commonly flattened 
antero- posteriorly, probably by growing under greater pre§eure. 

145. Each layer of wood, once formed, remaias essential!; 
unchanged in position and dimensione. But, in trunks of eon- 
aiderable age, the older layers undergo more or less change in 
color, density, perviousness to moisture, &c. 

146. San-wood ( A rRrntM iiMl . In the plantlet and in the 
deve loping bud^ the sap ascend s t hrotigh the whole lissu^, of 
w hatever so rt : at first Jhrough^ the parenchyma, for there is ^en 
no rther t.J BHiie ; and the transmission is continued through it, 
especially through its central jjortion, or the pith, in ffie gro^ng 
apex of the stem throughout. But, in the older parts below, the 
pith^ soon drained of sap, becomes filled with air in i^j)lace, 
and thenceforth If boars no part in the plant's nourishment. Aa 
aooi^ qs yoori-fv^H s_a nd du cts are fo rmed, th gy tak e an ^ctive 
part in the conveyance of sap, for which their tubular and ca- 
pillafy'character'rr especial ly adapted , But, the ducts in older 
parts, except when gorged with sap, contain air alone ; and in 
woody trunks the sap continues to rise year after year to Ihe 
places where growth is going on, mainly through the proper 
woo3y^issue of'the wood. In this transmission, the new layers 
are most active ; and these are in d irect communication with the 
new roots on the one "hand and with t Jie buds or shoots and leaves 
of tEe^'eason bii tEe other. So, by the formation of new annua]\ 
layers outside onfiom, the older ones are each year removed a I 
step farther from the region of growth ; or rather the growing } 
stratum, which connects the fresh rootlets that imbibe with the I 
foliage that elaborates the sap, is each year removed farther from/ 
them. The latter, therefore, after a few years, cease to convey \ 
sap, as they have long before ceased to take part in any vital ' 
operations. The cells of the older layers, also, usually comi 
have thicker walls and smaller calibre than those of the newer. 
Thus arises a distinction — ■ sometimes obscurelj' marked, some- 
times abrupt and conspicuous — into tap-wood and hfort-wood. 
The former is the popular name given to the outer and newer 
layers of softer, more open, and bibulous wood. The early physi 
ologiste named it allmrnum from its white or pale color. Being t 
more or less sappy, or containing soluble oiganic matter, and j 
readily imbibing moisture, this part of the wood is liable to decay, \ 
and it is therefore discarded from timber used for construction. 

147. Heart-wood (or Dura men, so called from its gieater hard- 
ness or durability) is the ohjgr and mature portion of the wood. 
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In all treea which have the distinction between the sap-wood and i 
heart-wood welt marked, the latter acquires a deeper color, and 
that peculiar to the species, such as the dark brown of the Black 
Walnut, the blacker color of the Ebonj', the purplish-red of Bed 
Cedar, and the bright yellow of the Barberry. These colors are : 
owing to special vegetable products, or sometimes to alterations 
resulting from age. In the Bed Cedar, the deep color belongs 
chiefly to the medullary rays. In many of the softer woods, there 
is little change in color of the heart-wood, except ttom incipient 
decay, as in the White Fine, Poplar, Tnlip-tree, &e. The 
he art- wo od is no longer in any sense a living part : it maj^emB,' 
as it treQuently.do es, without affecting the life or health of the 
tree. 

148. The Qrowtt latA Dirattsn of the Bark, also the differences 
in structure, are much more various than of the wood. Moreover, 
t^ ba rk is necessarily subje ct to grave alterations with advanc- 
ing age7onaccouiToriteexteriiarposiE6ir; to distention from 
the co nstantly i ncreaaing diameter__gf ttta-Btem within, and to 
aJHasion and decay from tiieintJuence of the elements without. 
It is'tiever entire,THereiore, on*T!Iie trunks of large trees; but 
the dead exterior parts, no longer able to enlarge with the en- 
larging wood, are gradually fissured and torn, and crack off in 
strips or pieces, or disappear by slow decay. H o that the bar k 
of ol d trunks bears only a small propor tion in thickness to. the 
wo od, even wh en it^takes an equdanioufltsf ja.P.ual_growtfa. 

A a. 'I'fae three p arts oftlie b ark (142), for the most part 
readily distinguishable inTBe bark of young shoots, grow inde- 
pendently, each by the addition of new cells to its inner fbce, so 
long as it grows at alL The _green lay er commonly does not 
increase after the first year ; the opaque corky layer soon excludes 
it fk>m the light ; and it gradually perishes, never to be renewed. 
The c orky lay er osually increases for a few years only, by the 
formaHononiew tabular cells : occasionally it takes a remarkable 
.development, forming the substance called Cork, as in the Cork 
Oak, and the thin and parchment>Uke layers of the White and 
Paper Birches. 

150. The liber, or in ner bark, continu q^ itg gro wth throngh- 
out thejife of the exogenous teeej by an annual addition fi»m 
the c ambinm-laver aoplicd to its inner surface. Sometimes this 
gro wth is plain ly Jletinguishable into layers, corresjjoiiiljlJ^Tw'th 
or more tjii^eious than the annuaMayere of the wood: often, 
there is sc arcely an^-JratJe oF such' laj^ers to Jie discerned. In 
compc»iHbn and appearance, the liber varies greatly in different 
plants, especially in treea and shrubs. That of Basewood or 
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Linden , and of other plants with a similar fibrous bark, may be 
ta ken as best representin p' tlie libgr. Here it consists of alter- 
niite strata of fibrous bast, and of the peculiar liber-cells called 
sieve-cells, in which nourishing matter is especially contained 
and elaborated. While the latter, or their equivalents, occur 
and play an important part in all inner bark, the bast-cells ore 
altogether wanting in the bark of some plants, and are not pro- 
duced after the first year in many others. The latter is the case 
in Negundo, where abundant bast-cells, like those of Basswood, 
compose the exterior portion of the first year's liber, but none 
whatever are formed in the subsequent layers. I n Beech es and 
Rije|ipj<^__al3rij q, ff ;ff b a ^t-cells are produce d the fii-s t year , but 
noij£,^ig£jKSrds. I n Maple s, a few are formed in succeeding 
years. In t he Pear, bast-ce lls are annually formed, but in very 
small quaiiti^, compared with the parenchymatous part of the 
liber. In Pi nes, at least in White Pines, the bark is nearly as 
homogeneous as the wood, the whole liber, except what answers 
to the medullary rays, consisting of one kind of cells, resembling 
those of bast or of wood in form, but agreeing with the proper 
liber-cells in their structure and markings. 

151. The bark on old stems is constantly decajing or falling 
awa y fr om the surface, witliouf aijyliijur^ to' the tree ^ juat as 
the heart - wood within may equally decay without harm, excep t 
by mech& piM.IH.' ITftjm'ivinff TUP J!l!Wh^h"fil"?!Ki'"f."riiiilr. There are 
great differences as to the time and manner in which the older 
bark of different shrubs and trees is thrown off. Some have 
their trunks invested with the liber of many years' growth, 
although only the innermost layers are aUve ; in others, it scales 
off much earlier. On the st«ms of the common Honeysuckle, of 
the Nine-Bark (Spirsea opulifolia), and of Grape-vines (except 
Vitis vnlpina) , the liber lives only one season, and is detached 
the following year, hanging loose in papery layers in the former 
species, and in fibrous shreds in the letter. 

152. While the newer l ayg r9„of the_wood abound i n cr ude sap^X. 
which thgj. convey Jo the leaves, thos e of the mner bark'ahound j 
in elaborated sap, whjchjihe^" receive frorlo the leaves tutd convey j 
to the cambium-rayer or zone of gf^Q.vttJi. Theproper juices and \ 
peculiar. El'.oducts of pla nts are accordingly found IH rhcTBTTage \ 

^ ^ and the bark, especially in tlie'Iatter. In the T>ark, therefore I 
/ / (eitfici' 6T the stem or of the root) , medicinal and other principles \ 
■ / are usually to be sought, rather than in the wood. Nevertheless, \ 
as the wood is kept in connection with the bark bj' the medullary I 
rays, many products which probably originate in the former are J 
deposited in the wood. -"-"^ 
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INTERNAL 8TRCCTURE, 

163. The LlTlng Farte of * lr *ft «r afcrnh^ rtf the exogenous 
kind, are obviously only these : 1st, The sttmmit of thp fttem 
and branches, with *'"' hi^fl^ ff^i';^■ rnntinin "•im r^T 
ann ually d ev elop the foliage, 2cl, The fresh roots and rootlets 
annually developed at the opposite extremity. 3d.^he_ newestj 
strata of woo^'and bark ^ and especially the interposed cambium- 
layer, which, annuaUy renewed, maintain a living com municatioi 
between the rootlets on the one hand and the buds and foliage 
on the other, however distant they at length may be. These are' 
all that is concerned in the life and growth of the tree ; and these 
are annually renewed. The branches of each year's growth are, 
therefore, keptin ftesh communication, by means of the newer 
layers of wood, with the ft«sh rootlets, which are alone active in 
absorbing the crude food of the plant from the soil. The fluid 
they absorb is thus conveyed directly to the branches of the sea- 
son, which develop leaves to digest it. And the sap they receive, 
having been elaborated and converted into oiganic nourishing 
matter, is partly expended in the upward growth of new branches, 
and partly In the formation of a new layer of wood, 
&om the highest leaves to the remotest rootlets. 

154. L gageiltj of tre ca. As the exogenous tree, therefore, 
annually renews its buds and leaves, its wood, bark, and roots, 
— everj' thing, indeed, that is concerned in its life and growth, — 
there seems to be no necessarj' cause, inherent in the tree itself, 
why it may not live indefinitely. Sq^^Jxee^ are known to have 
lived for one and two t ho usaijid years, and some are possibly 
older,' Equally long may sui-vive such endogenous trees as the 
Dragon tree (Dractena) , which have provision for indefinite in- 
crease in diameter (138), and for the production of branches. 
The fam ous Dragon tree of Or otava, in Teneriffe, now destroyed 
by hurricanes and other accidents, had probably reached the age 
of more than two thousand years. 

155, On the other hand, increase in height, spread of branches 
and length of root, and extension of the surface over which the 
annual layer is spread, are att«nded with inevitable disadvantage. 
which must in time terminate the existence of the tree in a way 
quite anal(^ous to the death of aged individual animals, which 
is not directly fVom old i^, but from casualties or attacks to 

1 The subject of the longeviiy of trees has been diacuseed by DeCandolle, \ 
In the "Biblinth^que Universelle"of Geneva, (or May, 1831, and in the eecond f ' 
Tolnme of his " PhyBiotogie V^g^lale ; " more recently, by Alphooae DeCan- / 
dolle in the " Biblioth^que Univeraelle ; " and in this country bj myself in the I 
" North American Review ," for July, 1844. For an account of the huge Sad- \ 
woodi (Sequoiu) of Colifortila, lee Wbitney'i Yotemlte Book. ^ 
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I which the aged are either iDcreasingly iacident or less able to 
I resist. A tree hke the Banyan (59, Fig, 71), which by aerial 
I roots continues to form new trunks for the support and sustenance 
of the spreading branches, and thus ever advances into new soil, 
has a truly indefinite existence ; but, then, it becomes a forest, 
or ia to be likened to a colony propagated and indefinitely in- 
creased by suckers, offsets, or other subterranean shoots. So 
the question of the secular continuation of the individual plant 
becomes meiged in that of continuation of the rac-e, — at least of 
a bnd-propagated race, — the answer to which is wholly in the 
domain of conjecture.' However this may be, it is evident that 
a vegetable of the higher grade is hot justly to be compared with 
an animal of higher grade ; that individuaUty is incompletely 
realized in the vegetable kingdom ; ' that rather 

156. Th e Plant i§ a Co mitosHe Being, or Communltr, las ting, in 
the case of a tree, through an indefinite and often iminenafijuuD- 
ber, of generations. These are successively produced, enjoy a 
term of esietcnce, and perish in their turn. Life passes onward 
continually fh)m the older to the newer parts, and death follows, 
with equal step, at a narrow interval. No portion of the tree is 
now living that was alive a few years ago ; the leaves die annu- 
ally and are cast off, while the intemodes or joints of stem that 
bore them, as to their wood at least, buried deep in the trunk 
under the wood of succeeding generations, are converted into 
lifeless heart-wood, or perchance decayed, and the bark that 
belonged to them is thrown off from the surface. It is the a^ire- 
gate, the blended mass alone, that long survives. Plants of 
single cells, and of a definite form, alone eshibit complete indi- 
viduaUty ; and their existence is extremely brief. ITie more 
complex vegetablg of a higher grade is not to be compared with 
the animal of the highest organization, where the offspring alwa j's 
separates' from the parent, and the individual is simple and indi- 
vieible. Hut it is'tru^ similar to the branching or arborescent 
colal, orto other compound animals of the lowest grade, where 
successive generations, though capable of living independently 
and sometimes separating spontaneously, yet are usually devel- 
oped in connection, blended in a general body, and nourished 
more or leas in common. Thus, the coral structure is built up 
by the combined labors of a vast number of individuals, — by 
the successive labors of many generations. The surface or the 
recent shoots only are alive ; beneath are only the dead remains 

I Se« Darwinisna, xti. 33S-355. 

' Ab, perhaps, was flret explicitly stated b; Engelmann, in liis inaugural 
nwy, De Antlitilysi Proilromus, Inlrodiiction, j 4. 
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of ancestral generations. As in a geneal(^ical trac, only the. 
later ramifications are among the living. The trae differs &om' 
the coral structui-e in tliat, as it ordinarily imbibes its nourisli- 1 
ment mainly from the soil throngh its roots, it makes a downward | 
growth also, and, by constant renewal of fresh tissues, maintains ', 
the communication between the two growing extremities, the ! 
buds and the rootlets. Otherwise, the analogy of the two, as to 
individuality, is well-nigh complete. 

Section IV. Of Leaves. 
§1. Tbeik Nature akd Office. 

157. Leaf (Lat Folium, in Greek form Pht/Uam), as a botani- 
cal t€rm, has on the one hand a comprehensive, on the other a 
restricted sense. In it s commonest sense, as used in deserinti ve 
bo tany, it denotes tKe' j >ri-t'n blade nnl , v . Yet it is perfpctly 
understood that th e footstalk is a part of the l eaf, and therefore 
that the phrase " leaves cordate," or the like, is a short way of 
sajing that the blade of the leaf is cordate or heart-shaped. 
Moreover, two appendages, one on each side of the base of the 
footstalk, when there is any, are of so common occurrence that 
they are ranked as a proper part of the organ. So that, to the 
botanist, a t ypical leaf consists of three p arts : 1 , Blade or 
Lamina; 2, F oot-stalk or Leaf-stalk, technically Petiole; 
3, A pair of Stipules, (Fig. 142.) 

158. Tbe blade,' being the most important part of an ordinary 
leaf, ra&y naturally be spoken of as tlie whole. Petiole and 
stipules are indeed subsidiary when present, and are not rarely 
wanting. Yet sometimes they usurp the whole function of foli- 
age, and sometimes there is no such distinction of parts. __ 

159. Physiologically, leaves are green expansions home by thel 
stem, outspread in the air and light, in which assimilation (3) 1 
and the processes connected with it are carried on. Vegetable I 
assimilation, — the most essential function of plants, being the I 
conversion of inoiganic into oi™:anic matter, — takes place in | 
all ordinary vegetation only in green parts, and in these when } 

/exposed to the light of the sun. And foliage is an adaptation 
I for largely increasing the green surface. But stems, when green, 
I take part iu this oJIlce in proportion to the amount of surfoce, 
/ sometimes monopolize it, and in various cases increase their 
i means of doing so by assuming leaf-like forms. (126-129.) 
Leav es, especially in such ca ses, may lose this function, jippear 
only as useless vestiges, or maj' be suMcrvient to various wholly 
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diSbrent iwea, Foii n and fiinction, therefo re, are not sure In dJ- 
catioDs of the true natu re of organs. 

160. Mo n)holo6;icaTlj -, and in tlie most comprehensive sense, 
leav es are special la teral outgrowjhiii-pni the st^m. definite ly 
and H ymmetrically arranged upon it ; in ordinary vegetation and 
in the moat general form constituting the assimilating apparatus 
(or foliage), but also occurring in other forms and subserving 
various uses. Sometimes these uses are combined with or sub- 
sidiary' to the general Ainction of foliage ; sometimes the leaf is 
adapted to special uses only. So the botanist — recognizipg the 
esaen iaal identity of orga ns, whateter their foi-m, which ap|>ear 
in the position and conform to the arrangement of leases — 
discerns ffielea f in the cotyle dons of a bean or acorn, th e scale af 
a My-bulb or the coat of an onion, the scale of a wint^f bud, and 
the pe tal of a blosso m. Therefore, while expanded green leaves 
(which may be tautologically termed folioffe-leaves) are taken as 
tilt proper type, the common name of le aves, in the lack of any 
available generic word, is in morpliolc^iea! language extemJfiiU) 
these special forms whenever itTiccomes needful to exp];£sa.their 
phy iTme orfbli ar_ nature . 

161. In the morphokigical view, all the plant's organg,except^ 
in p^ roota (and excepting mere superficial productions, such as 
hairs, 'prickles, &c.), b elont^ ei ther to stem or to l eave s, are 
eiU ier canline or phjll ine i n natu re. To the latter belong all the 
primarj' outgrowths from nodes, all lateral productions which 
are not axillary.' What ever la produced in the axil of a leaf is 
cauli ne. an d when developed Ta a bralich ^ 

16it. ru e Dnratlon of Leaves is transient, compared with that 
of the stem. They may be futjuciou t, when they fall off soon 
after their appearance ; d ecidumia , when they last only for a 
single season ; and p eraistfrt t, when they remain through the cold 
season, or other interval during which vegetation ia interrupted, 
and until after the appearance of new leaves, so that the stem is 
never leafless, as in Eiergreens. In many evergre ens, th e leaves 
have only an an nual duration ; the old leaves~iariing soon after 
those of the ensuing season are expande3i~or, \i they remain 
longer, ceasing to bear any active part in the economy of the 
vegetable, and soon losing their vitality altogether. In Pines 
and FirSi iowevec.iJthough there is an annual fall of leaves 
either in autu mn o r spring, yet these were the produce of some 

> There are eagea in which this rule is of diffivnU nppllcalion, or ia seem- 
ingly violated, Bonietinies by the suppression of the subtending leaf, u In the 
infloretcence of Cmcifersa, rarely in other ways, to be explained in the 
proper plmcei. 
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ae aaon earlier than the laat ; and tiie bmnchee are continuallj' 
clothed with the foliage of frara two to five, or even ten or more 
successive years. On tlie other band, it is seldom th at ^1 the 
lea ves of an herb endure through the whoie powiiig seaeo n. the 
earlier foh^e near the base of the stem [>eri3hing while fresh 
leaves arc still ap|jearing above. In nm- defi j f^ nniia t.re^a and 
shrubs, however, the leaves of the season are mostly developed 
within a shoi-t period, and they all perish in autumn nearly 
simultaneously. 

1G3. Lea ves soon complet J^ thair qTowtJf, ai^^l hjtvp n^ pftW*^'' 
of furth er in crease. Bein g organs for trans nirati on. a very lai^e 
part oT the water Imbibed bj" the roo ts is given out by the foliage, 
lea ving dissolveJ earthy matt ers behip d. A ssimilation can ta ke 
pla ce only in i'resti'and ^'itallr active tissue , li is incident to^U 
this that leaves should be of only transient duration, at least in 
their active condition, 

164. Pefoliatloii. The leaves of most Dicotyledons and some 
Monocotyledon^eparate from the st«m and fall by means of an 
articulation at the junction with the stem, which begins to form 
earlj' in the season and is completed at the close. T here is a kin d 
of dis integration of a_t r^isyerse_ layer of cells, which cuts off the 
peti ole by a regul ar line , and leaves a clean scar, such as is seen 
in fig. 81, Ho,' yi.' Some" "leaves ,~notably~ those of Palms. 
Yucca, and other endogens, die and wither on the stem, or wear 
away without' falling. 

165. In temperate climat es, defoliation mostlj- takes place at\ 
the approach of winter. In warmer climates having only winter J 
rain, this occurs in the hot ana d^ BSHsonT 

ISO. Ttn rmAi yirftnt.lon or poBltt oii. The leaf-blade is expanded 
horizontally, that is, has an upper and an under surface. When 
erect, the upper surface faces the axis which bears it. To this, 
there are many seeming but no real exceptions; that is, none 
which are not explicable as deviations or changes from the normal 
condition. (213-217.) 

S 2. Their STaircTUKE and Forms as Organs of Assimilation 
OR Vegetatios, i. e. AS Foliage. 

167. The Internal Stmctmre or Anri omy of the leaf needs here 
to be examined so far as respects its obvious parts and their 
general composition. The leaf, lik e t he stem , is co mpo sed of 
t wo eleme nta (131), the cej/jtlir and the ino"dii. The cellular 
portion is the green pulp or parenchyma, and in this the work 
of assimilation is carried on. The woody is the fibrous frame- 
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work, the eepamte parte or ramifications of which form what arc 
Variously called the ribs, — a euffioiently proper t«nn, — nerves or 
veint. The latte r nameB may suggest false analogies ; but they 
are of the commonest use in descriptive botanj'. That otveini, 
and o f ite diminutiv e, reJnlets, for the smaller ramifications, is 
notamiss ; for the fibrous frameworit not only gives firmness 
and_support to the softer cellular apparatus, ;'. e. forms ribs, 
but sen-cs in the leaf, as it does in the stem, for the more rapid 
co nveyan ce and distributioa of the sap. The subdivisions con- 
tinue beyond the limits of unassisted vision, until the fibro-vas- 
cular bundles are reduced to attenuated fibres ramified through 
the parenchyma. In leafstalks, the woody bundles are parallel, 
not ramified, and an-anged in various ways ; in Kxc^ens usually 
so as to form in eross-section an are or an incomplete or com- 
plete ring. In leaves ser\-ino;n9_ foliage or organs of assi mila tion, 
the blade is tlie iiiiportant part^and tliis only is here Jsgarded, 

IfiB. The'cTiai-act eristic c o nten ts of these cells of parenchyma 
are grains of chlorop/igU (142'), literally Uaf-^een, to which 
the green color of foliage is wholly owing, and which may be 
regarded as the most important of all ^-egetable products ; 
because it is in them (or in tliis green matter, whatever its form, 
180) that all ordinary assimilation takes place. As it acts only 
under the influence of light, the expanded leaf-blade may be 
viewed as an arrangement for exposing the largest practicable 
amount of this green matter — the essential element of vegeta-- 
tion — to the light and air. 

169. Th e Parenchyma-cell s, constituting the green pulp, are 
, themselves arranged in accordance 

with this adaptation. The upper stra- 
tum is mostlj- of oblong cells, comijactly 
aiTanged in one or more layers, their 
J longer diameter ijerpendicniar to the 
eni-facc. The stratum next the lower 
surface of the leaf consists of loosely 
arrangcfl cells, with longer, iliametcr 
usually parallel to the plane of the leaf, 
often inegular in form, and so disposed 
as to leave intervening sinuous air-spaces freely [WMneatiug all 
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that part of the leaf. (Fig. 136, 137.) Hence in good part the 
deeper green hue of the upper, and the paler of the lower face 
of leaves. 

170. Eplderml a. The whole surface of leaves, as of j'oung 
stems, is Invested with a translucent membrane, composed of 
one or sometimes two or three layers of empty and rather- 
thick-walled cells. This ia the skin or tpidermu, which is so 
readily separable from the succulent tissue of such leaves as 
those of Stonecrop and other species of Sednm. It is of a single 
layer in the lUioium (Fig. 136) and Lily (Fig. 137) ; of as 
many as three in the firm leaf of the Oleander ; is generally 



hard and thick in such coriaceous leaves as those of Pittosporum 
and Laurustinus, which thereby the better endure the dry air of 
rooms in winter. 

171. Stomafa i or Brcathti^ -por f g.' The epidermis forms a 
continuous tMV)tectivc investment of the leaf except where certain 
organized openings occur, the slomata. T hey arc for med by a 
tran sformation of some of the cells of the epidermis ; ancTwnsist 
uena lly of a pai r of cells (called guard in n-ceII|5I with an' opeliuig 
between tiicm , which jjomniiinicates with a n air -<'liaml'or_ within, 
and t hence with the irregular intercellular spaces which permeate 
the inferior of ^le TeafTyTirrough the stomata, when open, ffee 
interehange may take place between the external air and that 

1 The tetlinital name lias been nnglicized siatBoles, singular sloiiiate, which 
bas no ailvflntage over tlie proper Greek, sing, sloma, pi. slmmta. 

FIQ. 137. A niagnlfiol B«(ion UirnngU the llil 
nr the WUite Lllj i>r tlie EBrdene, shoirtiig nlso s 
brsBltiiUK-tiorcii, Hiumatit. 
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within tiie leaf, and thus transpiration be much facilitated. 
When closed, this interdiange will be interrupted or impeded. 
The mechanism of stomata is somewhat 
recondite, and will Ika illustrated in the 
anatomical and physiological volume of 
this series. 

172. It is only when leaves assume 
a vertical or edgewise position that the 
stomata are in equal numbersj^a^both 
faces of a leaf, Oixlinarily, they occupy 
or most aboimcUiii the lower fjiccj whitji 
is t urned away fr om the sun ; but in certain coniferous trees the 
reverse of this is true. Tn the Water Lilies (Nymph tea jTTuphar), 
and" other leaves which float 
upon the water, the stomata all 
belong to the upper surface. 
Leaves which live unde£wat«r, 
where there can be no ei;ppora- 
tion, are destitute, not only of 
stomata, but usually of a distinct epidermis also. The number 
of thtrstoinata varies 'ft'om 800 to about 170,000 on the square 
inch of surface in different leaves. In the Apple, there are said 
to be about 24,000 to the square inch (which is under the average 
number, as given in a table of 36 species by Lindley) ; so that 
each leaf of that tree would present about 100,000 of these 
orifices. The leaf of Dragon Arum is said to have 8,000 
stomata to a square inch of the upper surface, and twice tliat 
number in the same space of the lower. That of the Coltsfoot 
has 12,000 stomata to a square inch of the lower epiriennis, 
and only 1.200 in the npper. That of tlie White Lily has 
from 20,000 to CO.OOO to the square incli on the lower sur- 
face, and perhaps 3,000 on the upper; and they are so re- 
markably large that they may be discerned hy a simple lens of 
an inch focus. 

172, Te natlon. the veining of leaves, &c., relates to tjic mode 
in whjtiln, tlie. woo cjj- tis sue, in tlie form_of ribs, veinsj &c., is 
dts tributett in t he cellular. "TTiere are Two principal modes, the 
paraUel'Veined and the reticulated or tieited-veined. The former 
is especially characteriHiic of plants with endogenous stem and 
monocotj'ledonous embryo, and also of gymnosiwi-mous trees, 

FTG, T3S. A litslily iiiapiiBsl pleee of tbe *pldcrmia of tlio Oanl™ Ealaam, with 
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which have exogenous stems and at least dicotyledonous 
embrjos. The latter prevails in ordinarj- plants with exogeoous 
utem and dicotyledonous embryo. 

173. FanUl el-telnc^ "»• WurTwl Iphvpr (of which Fig. 143 is 
an illustration) have a fl'amework of si m j ile ribs (called by the 
earlier botanists nerves, a name still used in descriptions), which 
run from the base to tip, or sometimes tVom a central strong rib 
to mai ^in oi me leaf, iJi'a generallj paraUgl.and updiyjdeiJ waj-, 
and seadi ng off or coouected by minute yewlets only. Grasses, 






Lily of the Vallej-, and the like, illustrate the commoner mode 
in wliich tlie'Elirt^ads of wood run from base to apex. The 
Banana and Caiina are familiar illustrations of a mode not un- 
common in tropical or subtropical endc^ns, in which the threads 
or "nerves" ran tVom a central rib (midrib) to the margin. 
Paral lel- veined l eaves are generally entire, or at least their 
mai fflns not to ot hed^or indent^. The principal exception to 
this occurs when the ribs or the stronger ones are few in mimber 
and radiately divergent, as in the Jlabelliform leaves of Fan- 
. palms, a [leculiar modification of the parallel- veined type. 
Betw een leaves with ne rves wholly of_basal origin, and those 
with nerves all springing ftom a midrib, there are various grada- 
tioTjg T'ftft d also in resi>cct to cuning. Bu t pa rallel- veined or 
nermlleaye3_^mayjie. classified into 

FIO. 142. A leaf or (1i« Qainca, of tbe nitted-velned or raUcullkteil ult, wlUi 
bUde Ifii. petiole or leof-Blslk (p), Hid sUpnlea (<tl. 

PIG. 143. Psnllel-Teliied leaf of tlu U\j at U» Vallar, Cntmllaila llia}>)l» 
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' B asal-nerved , that is, with the nerves all s pringing from the 
baae of the l eaf, and 

*■ Co stal-nerve d, springing from amidnhOT costa. Either may be 
W Re rtinerved . the ner\*es i-unning straight from oi-igin to apex 

or margin of the leaf, aa the case may be ; 
LVl C urvinerped , when cuning in their coui-se, as in the leaves 

of Funkia and in Canna ; 
[i) Fla bellinerved , where straight nen-es and ribs radiate fVom the 
apex of the petiole, as in Fan-palms and the Gingko tree. 

1174. In typical parallel- veined leaves, all reticulation is con- 
fined to minute and straight cTOss-veinlets : in many, these are 
coarser, branching, and i-eticiilated ; in some, as in Smilax and 
Dioscorea, only the primaiy ribs or strongest nei-ves are on the 
parallel- veined plan ; the space between being filled with reticu- 
lations of various strength ; thus jiassing by gradations into 

175. Be tlcnlated or yetted-yel ned ..leaves. In most of these, 
from one to several primary portions of the fi-amework are 
particularly robust, and give origin to much more slender ram- 
ifications, these to other still smaller ones, and so on. The 
strong primary portions ai'e Ribs {coiite) ; the leading ramifi- 
cations. Veins {ven^) ; the smaller and the ultimate subdi\'i9ions, 
Veinlets {vemdee) . All or some of the veins and veinlets are 
said to anastomose, i. e. varioiislj' to connect with tliose fi'om 
other trunks or ribs, apparently' in the manner of the veins and 
arteries of auimals, forming meshes. But, as there is no o|>euing 
of calibre of one into another, the word is etymologically rather 
misleading. More properly, it is said that the veins or veinlets 
foiTB reticvlations or net-work. A primaiy division of reticulated 
leaves, and indeed of ner^-ed leaves also, into two classes, is 
founded upon the number of primaiy ribs. 

176. There may be only a single primary rib ; this tmversing 
the blade from baae to tip through its centre or axis (as in Fig. 
142, 152-156) is called the Midrib. There may be others, gen- 
erally few (one, two, three, or rarely four), rising fram the ajMix 
of the petiole on each side of the midrib, running somewhat par- 
allel with it or more or less divei-ging from it : these are lateral 
ribs. Among parallel- veined leaves, tbe Banana, Canna, &c., 
have a single rib, from which the veins (in the older nomencla- 
ture here called nenes) all proceed. Most Lilies and the like 
have several approximately parallel ribs, but the midrib pre- 
dominant r in other cases, the midrib is no stronger than the 
others. In Fan-palms, the ribs are radiatcly diveigent, giving 
a fan-shaped or rounded outline to the blade. In reticulated 
leaves, in which, the veins all spring from the ribs,.-tlit two 
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cla sses into which thev divide are the pin nately mined and the 
pa lmatelu veined . 

177. Hn n^ly or Fcat hcr-T c ined (or Penninerved) leaves 
ai-e acco rding ly tlio ^ .e n f whinh t^ip veina and their subdivisions 
are ^ ^ b ranches of a single .central rili (rnidHH}, wEIcB tiuversee 
fheTIade iTom base to apex; the veins thus l>eing dis{>osed in 
the manner of the plume on the shaft of a feather. (Fig. 142, 
152, i&c.) Sometimes these continue straight and undiminislted 
from midrib to mai'gins (straight- veined, as in Beech and Chest- 
nut, Fig. 152), sending off only small latei-al vciulets ; some- 
times they mmil^' in their course into secondary or tertiarj' veins, 
and these into veinlets. Pinn ate venation in reticulated leaves 
natni-ally belon gs to leaves which aie deciiledh l onger than wide 

17b. feome oi tlie primarv'Teins, commonlj among the lowei, 
may be stronger than the rest, and thus take on the charactei of 
riba, or by gradations pass into such The leaf of the comiuon 
annual Sunflower (Fig. loo) bei,omes in tlug_wai inple-nbbe d or 
trlpli-nerved. The appearance of a second pan of such strength 
ened veins makes the venation gmntuph-ribbed or qumtuph-nerced. 



Through the approximation of such Strang \eins to the base of 
the blade, this venation may pass into the 

179. ralmatcl j, Dtslto t clj, or Radi^lj Veined (or Palmi- 
nerved) class, of w^icli leaves of _common Maples and the Vine 
are familiar examples. ""fSTso' "Fig". 158-160, .fee.) la these 

FIO. 1«-1BT, Various fomisof slniiite lenvES. esiilaliied In llie text Mid In tliB 
Olcwary. 
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there are three, five, seven, or Bometimea more ribs of equal 
strength, the central being the midrib, and each witli its system 
of veins which ramify and form meshes in tlie interspaces. Here 
the whole woody portion of the leaf divides equally into a num- 
ber of parts upon leaving the petiole or entering the blade. The 
ribs there commonly diverge more or leas in sl palmate or diffiiaU 
manner (t. e. like outspread fingers of the hand, or the claws of a 
bird, or like radii of more or less of a circle) r so, in the corre- 
lation of outline and venation, this class of veining goes witii 



rou ndiah circumscription . This is not so true, however, in a 
special case, viz., where the ribs, however divergent below, cnrvo 
forward and all run to the apex of the blade, thus imitating the 
parallel-veined ajstem, as in Rhexia and generally in the family 
of which that genus is the single northern representative.' 

180. Forms as t« OnHfa ic, Ac. DeCandoUe conceived the shape 
of leaves"{both the general cii'cumscrijjtion and the special con- 
figuration) to depend on the distribution of the ribs and veins, 
and quantity of the parenchyma in which these were outspread, 
— a too mechanical view, and not conformable to the history of 
development. This proves that the framework is adapted to the 
parenchjTna, which grows and shapes the oi^an in its own way, 
rather than the parenchyma to it. It were better to say that the 

' In Lionffian terminology, palmate and diijUate referred to particulnr out- 
line only, and were separalely nsccl to denote extent of division, — paliimle, not 
divided down to the petiole, digitate, when divided, like the tiaws of a bird, 
quite down the base. DeCandoUe generalized the use of the former tenn, 
and eyer Buiee the two have been used interchangeably. 

FIG. IflS-iae. V»rlouflfcriiMotalniiilB,ohJefl7pilni«teljveliiodlea»efc 
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two elements of the structure are correlated. Descriptive terms 
applied to leaves are equally applicable to all expanded oi^ans 
or parts, and indeed to all outlines. Some leading forms are 
here enumerated ; and all are defined in the Gloasarj-. 

181. As fa) general Circumscription, proceeding from narrower 
to broader shapes, and then to those with either naiTOwed or 
notched base, leaf-blades are 




Linear, when narrow, several times longer than wide, and of 
about the same breadth throughout. (Fig. 1C7.) 

LnneeOlate, or Lance-shaped, when several times longer than 
wide, and tapering upwards (Fig. 1S3, 168), or tapering both 
upward and downward. 

Oblong, when nearly twice or thrice as long as broad. (Fig. 169.) 

miipticai, ol>long with a flowing outline, the two ends alike 
in width. (Fig. 170.) 

Oval, the same as broadly elliptical, or elliptical with the 
breadth considerably more than half the length. 

Ovate, when the outline is like a section of a hen's-egg length- 
wise, the broader end being downward. (Fig. 171 , 155.) 

OrbicidoT, oi Rotund, cvcaa- ' ~ 

nearly so. 



r in outline, 
(Fig. 160.) 

Obiipaie, inversely ovate, or \ 
ovate with the narrower end 
toward the base, the broader 
upward. {Fig. 175, 145.) 

Cuneate, or Cuneiform, that is, Wedqe-shaps't, broad above and 
tapering by straight lines to an acute base. (Fig. 176, 148.) 

Spatulaie, rounded above, long and narrow below, like a 
spatula. (Fig. 174, 147.) 

Oblanceolate, inverted lance-shaped, i. e. such a lanceolate 
leaf as that of Fig. 168, but with the more tapering end at base, 
as in Fig. 173. To those who restrict the term lanceolate to the 
sense of a narrow leaf tapering equally in both directions, the 




FIG. ie7-lT«. ■ 
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term oblanceolate is superllnouB. The following terms desig- 
nate leaves with a notelied instead of narrowed base. 

Cfirdale, or Henrtshaped, when a leaf of an ovate form, or 
something like it, has the outline of its rounded base turned in 
(forming a noteh or sinus) where the atalk is attached, as in 
Fig. 172, 151. Also Fig. 149, Pontederia, a leaf of theparallel- 
^'eined class. 

EmifiiTm, or Kidney-altaped^ like the last, only rounder and 
tbroader than long. {Fig. 158.) 

Auricvlate, or Eared, having a pair of small and blunt pi-o- 
jections, or ears, at the base, as in Magnolia Fraseri, Fig. 178, 
Sagittate, or ArraiB-shaped, where such ears arc acute and tumed 
downwards, while the 
main body of the blade 
tapers upwards to a 
point, as in the com- 
mon species of Sagil- 
taria or Arrow-head, 
and in the Arrow- 
leai'cd Polygonum. 
(Fig. 1C5, 177.) 
Haslaie, or Hnlberd- 
■'' shaped, when such 

lobes at the base point outwards, gi4'ing the leaf the shape of the 
halberd of the olden time, as in Polygonum arifolium (Fig. 179) 
and Sorrel, Fig. 163. 

182. Pellate or Shield-shaped leaves are those in which a blade 
of rounded or sometimes of other shape is attached to the petiole 
by some part of the lower surface, instead of the basal margin : 
those of Water-shield or Brasenia, of Nelurabium, and of Hydro- 
cotyle nmbcllata are marked examples. The anomaly is mor- 
phologically explained by a comparison witli deeply cordate or 
reniform leaves ha^'ing a narrow sinus, such as those of Nym- 
phiEa or Water Lily, and bj- supposing a union of the approxi- 
mated edges of the sinus. Fig, 159 and 160, fl'om two species 
of Hydrocotyle, one with open and the other with closed sinus 
obliterated by the uuion, illustrate this. 

183, As l« Extremity, whether base or apex, thei'e are several 
desaiptive terms, expressive of the principal modifications ; 
such as 

Acuminate, tapering, either gradually or abruptly, inte a 
narrow more or less prolonged termination. (Fig. 180.) 



7-179. Sagittate, auriuu. 
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A'-ute, ending in an acute angle, without special tapering, as 
in Fig. 181. 

Obtuie, ending with a blunt or roundish extremity, Fig. 182, 

Tmncaie, with termination as if cut off by a straight transvei-se 
line, as in Fig. 188. 

lieitue, with an obtuse extremity slightly depressed or re-enter- 
ing, as in Fig. 184. 

Emarginate, with a more decided terminal noteli. Fig. 185, 

Obcordate, inversely I leart- shaped, t. e. like cordate, but the 
broader end and its strong notch at apex instead of base, Fig, 
186. Tills and the following terms are applicable to apex only, 

Macronate, abruptly tipped with a small and shoi-t point, like a 
projection of the midrib, as in Fig. 188. 

Cuspidate, tippe<l with a sliarp and rigid point, as in Fig. 187, 

184. As 1« Blarglu or special Outline, the tcrminolt^y proceeds 
upon the convenient supposition of a blade with quite entire mai'gin, 
but subject to incisions, wliich give rise to notches or clefts, if we 
regard the sinuses ; or to teetli, lobes, segments, &c., if we regai'd 
the salient portions between the sinuses. The ribs, or the stronger 
veins, Ac, commonly teiminate in tlie teeth or lobes; butinCicuta 
maculata, and in a few other cases, they run to the notches. 

185, Dentation relates to mere marginal incision, not extend- 
ing deeply into the blade. The blade is said to be 

Entire,^ when 
the mai-gin is com- 
pletely fille<l out 
to an even line, as 
in Fig. 173-179. 

Serrate, when j 
with small and 1 
sharp teeth direct-} 
ed foi'wai'd, like^ 
tlie teeth of a saw, \ 
as in Fig. 189. ^ 

Serrulate is the ws in m m in im 

diminutive of serrate, and is eqnivalent to minutely serrate. 

' IntegeTTimua-ii-um, or quite eutire, is the term in Latin terminologj. late 
ger means uiid[vided or not lob«d. 

FIO. left-iee. TerminationB of [eaves. 

FIG. I«»-l»4, Dentallonofiilnnstely reined 1«nvei. 
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Dentate, or Toothed, a general term for toothing, Bpeciallf 
applied to the case of salient teeth which are not directed for- 
ward or towards the apex of the blade, Fig. 190. 

Crenate, or Scalloped, the same as dentate or serrate, but with 
teeth much rounded. Fig. 191. 

Repand, or Undulate, when the margin is a wavy line, bending 
slightly inward and outward, Fig. 192. 

Sinuate, when this wavy line is stronger or distinctly sinuous, 
as in Fig. 193. 

Acised, when cut by sharp and irregular incisions more or less 
deeply, Fig. 194, This is intermediate between dentation and 

186. Lobation or Segmentation. Wh en the blade is more 
deep ly penetrated bv inciaini|B fixim tlin margin, that is, wlien 
the spaces between the ribs or piincipal veins we not filled to 
near the general outline, it is said to be hbed^ clejt, parted, or 
divided, accoitling to the degree of separation ; and tlie portions 
are called lobes, leginenti, divisions, &c. The most general name 
for such parts of any simple bla*le is that of lobes. More par- 
ticularly a leaf-blade, or other body, is said to be 

Lobed, when the division extends not more thaahalf way down, 
and either the sinuses or the lobes are rounded ; 

Cl*/t, when the division is half way down or more, and the 
lobes or sinuses narrow or acute ; 

Parted, when the divisions reach almost, but not quite, to the 
base or the midrib i 

Dioided, 'when they sever the blade into distinct parts, which 
makes the X^al compound. (193.) 
f 187. Lobe is the common name of one of the parts of a simple 
I blade, especially when there is onl.y one order of incision. But 
I when there are more, as when a leaf is divided or parted and 
/ these primary lobes again lobed or cleft, the lobes of first order 
are commonly called Segments (sometimes divisions or partitions), 
and the parts of tlieae. Lobes. Or the lobes may be designated 

primary, secondary, tertiary, &c. Ultimate portions or small 
lobes may be called Lobules or Lobelets. Also the portions of a 
/ quite divided blade talte the name of Leaflets. By proper selec- 
I tionof terms, the degree of division or lobing may thus be 
V e.ipressed in a single word. 

188. As to Number of parts, tliis may be terselj- expressed by 
combination with the adjective term applicable to the degree ; as, 
Two-lobed, Three-lohed, Fioe-hbed, Many-lobed, &c. ; or Two-Five- 
elejl, Many^lefi, &c., in Latin form Bijid, Trijid, MuUifid, &c. ; 
Two-Jive-parted, &c., according to the number of divisions 
which extend almost to the base or axis ; Tteo-Five-divided (in 
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Latin form Bisected, Trisected, &c.)i when there are two or three 
or more complete divisions of the blade. 

189. As to Arrangement of parts, this may be simply and best 
expressed by taking into account tlie nature of the venation or 
the distribution of the ribs, &c, , wbioli controls or is co-oi-dinated 
with the disi>osition of the lobea. Fi nnately vejq ed fg^ty ea, 
whe n lobed. must needs i^frve .the, incisions directed to thcnud- 
liti; palmately;;veing<l.iu jadiateiL ta -Ulfi -Sfiex.^ ib£ petkde. 
The lobes or diviaions of the first will bej)innatelj', of the se cond 




palmaMjjiiaflpBed. Accordingly, the three leaves of as many 
species of Oak, Fig. 195, 196, and 197, represent respectively a 
ititi nately lobe d, piiiuatel^.cl^, and pijinatel;i_pqri£/i leaf, while the 
accompanjing leaf of Celandine, Fig. 198, is pinnately divided. 
The first three, however, when the degree of incision is not par- 
ticularly in question, usually pass under the common term of 
pi nniaifid . Fig. 195 m oderate ly. Fig. 197 deeply. The number 
of lobes, when definitely marked, may come iiito the descriptive 
phrase, as pinnately 1-lobed, pinnaiely 7-cleJl, parted, or divided, 
as the case may ^. 

190, Similarly, Figures 199 to 202 represent, respectively, a 
Vidmai ehi three-lo hed. tkr m-dej t, three-parted, and three-divided, or, 
in Latin form, trilobate, trijid, tripartite, and trisect or trisected 
leaf. Fig. 166 is a palmat elv ^-part ed leaf; Fig. 164, palmatelg 
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multijid, &c. Fig. 162, a leaf of Dragon Arum, is palmnidy 
9-paried. But, OS tlie lateral sinuses are not so deep as the 
others, the leaf ia said to be pedately parted, or pedate, in the 
earlj- terminology. 

il91. Moreover, as the lobes or divisions of a leaf maybe 
ncri nri simiTarlv lohfi d fir pai't.pji ." &c., this composition may be 
iniilcated by the prefix twice, tlirice, Ac, as lieiee pinnatifid or 
bipinnalifid, t/irice pinnately parted, thrice palmately parted, anci 
the like. Thus, a word or two, or a short phrase, may describe 
even a complex leaf, so as to convey a perfectly clear and defi- 
nite idea of its confoimation. 

192, A distinction should now be drawn between simple and 
compound leaves. The distinction cannot be both natural and 
absolute ; for the one may pass vaiiously into the other. Simple 
leaves, which have been thus far considered, have a single lamina 
or blade, which may, however, at one extreme be entire, at the 
other many-parted, and even several times divided, 

103. C omponn d Leaves^ are thosfi, which have from two to 
mant-dislJ B St J^ladea*. "'> .A j ommon leafstalk. These blades, 
called Leaflets, may be sessile on the common leafstalk, or they 
may have leafstalks of their own. A § the leaf vcn- c;ommo nlv 
sep arates in n(^p ^'y an articulation of its petiole with the stem . 
s o leaflets are commonly more or less articulated witl> the com- 
ino n ijetiole . When the leaf, witJi its petiole, falls from the 
stem, the leaflets may as completelj- sepai-ate from the common 
l>etiole. They do not always do this. Divided leaves, such as 
those of Fig. 198 and 202, though I'anked among the simple 
sorts, are comt>oiind in the sense of having distinct bhules, 
but without articulation. Some of these blades are apt to be 
confluent ; that is, a divided leaf is often in part merely parted, 
as in the upper jwrtion of Fig. 198. Such leaves are so inter- 
mediate between simple and compound that it becomes indiflfer- 
ent, or a matter of convenience to be settled hy analogy, under 
which head or by what language they shall be described. How- 
ever, most leaves are so constituted as to leave no doubt whether 
they are simple or comironnd. 

194. The leaflets of a comjKtund leaf being homol<^ous with 
the lobes or segments of a simple loaf, indeed being such segments 
fully isolated, the two sorts fall under the same types. A pin- 
nately veined simple leaf is the liomolt^ue of one kind of com- 
pound leaf; a radialely veined leaf, of the other. That is, 
comp ound leaves are ei tljer_£)/» nat e or pa lmate . 

195. Pinnate Leaves (Fig. 203-205) are' those in which the 
leafl^t^ are arranged along the sides of a petiole, or rather of its 
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p rolongat ion, the Rhachis, which answers tp ^gjnidrib of a pin- 
n at^ly veineri jiniple l ei^;|'. ^Tliere are three principal sorts, and 
some subordinate ones. That is, a pinnate leaf maj- be 




I mpari-p itt n q fe , or pinnate with an odd le aflet, i. e. a terminal 
one, as in Fig. 203 ; and this is tlie commoner case. 

Cirrki feroug Pint tale- cir j^ffnnnl^ wjifli n Vtff||ril {Fig. 204), as 
in the proper Pea tribe and Bignonia. Here either tbe termi- 
nal leaflet only, or the npper lateral leaflets also, are replaced 
by tendrils. 

Pa ri-finnnifi . nv Ahntjjtljf Pipty/Ie. destitute of a terminal leaflet 
or of any thing answering to it, as in Fig. 205. 

Interruptedlt/ Pinnate denotes merely a striking inequality of 
size among tne leaileTs : L yratebi Pinnate , one in which the termi- 
nal leaflet is largest and the lower small. . 

196. Pal mate or Digitate j ^ ^ avea (Fig. 206, 93) a re those in 
whieb.the leafluta all.8taod.fliL.the 
summit of th e petiol e. Digitate 
(flngere(I)was theold name, when 
the term palmate was restricted to 
a simple but palmately lobed leaf 
of this type. But since the time 
of DeCandolle the two names have 
been used interchangeably, Pal- 
mate leaves have no primary dig- 
ti nction into sorts, except as Ip 
th e numbe r of leaflets. These can aw 

nev er be very num erous ; hut there are fully a dozen in some 



FIG. M3. An Im pari- pin n»te or o,id j.lni 
Wi. Abruptly ijinnate leaf DfaCa»ta. 
FIU. HM. FalmaUlf or digltalely B-follolai 



I leaf of a Buckeye, fiuulas. 
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Lupines. More commonly there are only five to nine, or only 
three, rarely two, or even a sdnglc one. 

197. Number of leaflets may be indicated by an adjective 
expression composed of the proper Latin numeral prefixed to 
foliolaie {Folioluin, diminutive ot /oHum, answering to leaflet). 
Thus, in/oHolate, of two leafiets ; trifoliolate, of three leaflets; 
qaadrifoliolale, of foui' ; qaitique/oUolale, of five ; plurifoHoiate, or 
maitif'Molain, of several or numerous leaflets, &c. These terms 
are still more descriptive when accompanied by the woni pin- 
nately or palmately, indicative of the kind of compound leaf; as, 
pnJmiiipItir»-_jfjgi/fiieljf irjf, .lii(7nie (commou Clover-leaf, Fig. 2U), 
or a-Jii/iolate, as in Buckeye (Fig. 206), and so on. A\ao , pinnate li/ 
1 6-fuliolat e, as in Fig. 205, or 1 7-foIiolate, as in Fig. 203 ; 
pinnatei t/ trifoliolate , as in Pliaseolus, and in the low Hop-Clover, 
Trifolium procumbens.' 

198. But, in either class of comi>ound leaves, the leaflets may 
be reduced to a minimum number. A pinnately trifoliolaje Ie:J 

, is oiii> of the 'mp-Tj-pjn^^tn kind reilmj^t Tto thive leaflets, to one 

) .* pair a nd the odd, one; and t his is d istinguished fiom a ^Imatelv 

!'_';,.. triibriolate leaf b;v' the at tachm ent of tlic pair at some distanc e 

below the apex of the petio le, and bytlie articnlatl on .above this. 

whicli marks tlic junction of the t erminal leaflet's petiole {or its 

base, if sessile) wit h the rJiaehis or common petiole. 

199. Unifollolato compound leaves (by no means a direct con- 
I'lJiAf^ tradiction m terms) ai-e by this aiticulation distin- 

,. ■, ' guiahert from simple leaves which they simulate, 

^,,^,.,> ■>'' : See the leaf of the common Barberry, Fig. 207. 

' . -^X f In other species, of the Mahonia section, the leaves 

V"- 1 are all pinnately 3-9-foliolate, with well-develo]ied 

, ,A "' * ' common petiole : in the true Berberis, they are all 

thus reduced to the teiminal and long' petiolu late 

leaflet, on an almost obsolete petiole. Orange and 

Lemon leaves are in similar case, but with tlie joint 

close to the blade. A c-omparison with near rcla- 

am tivea shows that those are also uuifoHoIate leaves 

of the pinnate kind ; though this could not be ascertained by 

inspection. 

200. Decompound or Twice and Thrice Cotnponnd Leaves. These 
are to once pinnate or once palmate leaves what the latter are to 

1 In pinnate Icnves, eatli leaflet usually lias its nppnsite fellow, nnd the 
nnmber may be inilicated by the pairs, as \uiijagiile, lAjagule, Irijyiiialf, anil 
pliirijngate, according to tlie number otjuga, or pairs. 

FIG. lOT. Oiilfi.linlaie leiif uf Berberis ruEgarls, wltli iiartlal iieliule articulated in 
(he extremely HlKiTt true petiole. 
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simple leaves. As leaflets may be toothed, lobed, or parted, so 
what answers to a single leaflet maj- appear as leaflets of a second, 
or again of a third, or even of a fourth order. Decompound \b a 

'good general name for all more than once conipoundetT leaves ; 



but the name has been applied rather to irregularly many-times 
parted or dissected leaves (such as tliose of Dicentva). or to 
those more than thrice compounded. Of regularly tijice or 
th m;e compound leaves, the commonest are ^e 

Sipinnale or , Twic 
occurrence in th e M 
n eous, b ut not in thi 
minos£e. Fig. 208 rei 
of the Honey Locust 
variation (common w 
of the partial petioles 
lowest, beara a single 
are extended into si 
iiished with numer- 
ous leaflets, mostly 
in the abruptly pin- 
nate style. On the 
same tree, tlie earlier 
leaves, which are 
clustered on short 
spurs, are simply ' 
pinnate. The lai^e 
leaves of Gymnocladus are similarly and abruptly bipinnate. 
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except at the base, which is simply pinnate or with one or two 

paii-s of simple leafleta. 

Tripitt nale or Th rice Pinnat e leaves of a regular sort are rare ; 

but, with some irregulai-ity, tbey occur in many species, as in 

Aralia, &c. This extent of division, and even much greater, is 

common in Ferns. 
D ioitate-Pin na te is where the primaiy division of the petiole is 

on the palmate or digitate plan ; the secondary, on the pinnat«. 

This seems to be the case in the Sensitive Plant, Mimosa pucMca, 

Fig. 209. But the leaf is here truly bipinnate with the primarj' 

divisions very crowded at the apex of petiole. 

Co HJuaate- Pinn ate is the same arrangement, with the primaiy 

divisions a single pair, at the apex of the petiole, and the leaflets 

pinnately an-anged on these. 

Digitatelji or Palmalely Decompound in a nearly regular way 
is not an uncommon case. 
Usually, the petiole is sncces- 
sively thi-ee-forked, as in Fig. 
210, when the leaf is said to 
be bitemate (twice teniate) , 
tritemate (tluice tei-natc), or 
quadritemate (four times ter- 
nate), &e., accoixiing to the 
number of tunes it divides, or 
2-3— 4-(imes temately compound. 
2ti) '^^'^ ultimate divisions in such 

cases of thi^ees are commonly of the pinnately trifoliolate type. 

201. Mmbib is a convenient name for the partial pfitioles of a 
bi pinnat e leaf^_ talTentogether^jvith tlie. leaflets that belong to 
tl|em._ Tlius, the Sensitive Plant, Fig, 209, has four pinnie, or 
two pairs ; the Honey Locust, Fig. 208, a greater number. 
When such leaves are still further com[ioundcd, the pinnie of 
higher oAler, or the ultimate ones, take the diminutive t«rm of 
Pinnvla: or -Pinnules. The blades these liear arc the Leaflets. 

202. The PfcUflt e or Lcafe lalk is a comparatively unessential 
part of the leaE fi is often wanting (then the lilade is sesiih) ; 
it may be absent even in compound leaves of the palmate type, 
the leaflets rising side by side from the stem. When present^ jt 
is usuallji^dther round, or half-cylindrical and channelledon the 
upper side . In the Aspen, It is flattened at right angles with 
the blade", so that the slightest breath of air puts the leaves in 
motion. Sometimes it is much dilated and membranaceous at 

FIO. 210, Qiuilrl-ternsMlyiHiinpaundortematdyilecainpoiiiul lear of TluUli'trum 
CocnaU. 
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base, as in many urabelUferoua plants ; sometimca it forms a 
sheath, occasionally it is boitlcrecl with appendages, &c. £eti- 
nlpq i p a y fljft^iim p RpmiaWiin (■linns, to be_hereaftor considered. 
Tlie woody and vascular tissue runs lengthwise through the 
l>etiolc, in the form usually of a definite number of parallel 
tlireads, to be ramified iu the blade. The ends of these threads 
ai'e apparent on the base of the leafstalk when it falls olf, and on 
the scar left on the stem, as so many round dots {Fig. 81, 85, 
91), of a uniform number and an-angement iu each species. 

203. Pa rtial Fetlolea are the divisions of the petiole in a 
compound leaf. The footstalk of a leaflet takes the diminutive 
name of Pet iolule . 

204. Stip ules (l37) are latera l ap pendages, one _each 8ide__of 
the base of the petiole , so metimes free 

from it and from each_^other (Fig. 
1J2). someti mes a ttached by one 
edge to its base (Fig. 211), some- 
times united with each other into a , 
single "(VMy "(Tig. 212) in various 
ways or degrees. In the latter case, 
tliey usually appear to be within the 
base of the leaf or leafstalk ; or, as 
in the Plane-tree, they may be joined 
into one over against the leaf, as 
if opposite to it, but their normal 
position is supposed to be lateral or 
marginal to the petiole. Some times 
they are filaceou s in appearance and 
in function ; sometimes they are dry 
and colorless or scale-like, reduced to 
mere epidermaT tissue, and evidently 
fiinctionless ; sometimes (as in Mag- 
nolia, Fig. 81, Fig-tree, and Beech), 
they ser ve as bud-scal es, and fall when 
the leaves develop ; sometimes they are 
reduc ed to a mere b ristle, or take the 

form of a spine, as in the Locust (Eobinia). Between salient 
expansions oT wing-like mai'gins of the base of the petiole, 
such as those of the Saxifn^e tribe, and stipules adnate to tlie 
-margins of the petiole, as in most Rosaceee, there is no clear 
limitation. But presence or absence of stipules generally runs 

P16. ill. aoTer-lMr,itltli adnata lUpalea. 112. Ochreau Ulpnlei {uclinHi or Derm: 
or pQlyEauam orientale, iheathliig (lie item for some dlatance, auU endlne In a Bpread- 
Ing border. 
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t hrough a natural orde r. Yet what are called stipules in one order 
may pass for expansions or appendages of the [wtiole in another. 
In Spei^laria, some stipules are connat« around the base of tlie 
pair of leaves, including them as well as the stem in the sheath.' 

205. Stipules, which are normally a pair, may unite into one 
body, either adnate to the inner face of the leaf, as in some 
species of Potamogeton, or united opposite the leaf, as in Plane- 
tree, or united inter se in a sheath, as in Polygonum. Also when 
the leaves are opjiosite and the stipules thus brought into pros- 
imity, the adjacent half stipules of the two leaves may coalesce, 
and present the appeamnce of only two stipules to two leaves, 
as In many Rubiaccat. A notch or fork at the apex often 
indicates the composition. 

206. Sheathing stipules, like those of Polygonum (Fig. 212), 
are said to be ochreatei.Qi.^i^JeiXixi.'iSTiciie ; the sheath, thus 
likened to a legpn or the \e^ of a book is an Ochkea, as written 
by Willdenow, or better Ocbea. 

207. The Ligule of Grasse s {Fig. 150) is seemingly a thin and 
acarious extension of the lining to the sheath which answers to 
petiole in such leaves : it projects at the Junction of the sheath 
and blade, there forming a kind of ocrea ; and i t_is genera lly 
regarded as a sortji£_atipule. 

are common in certain tribes of Papilionaceous Leguminosee, e. g. 
in the Phaseolese, in Wistaria, Locust. &c. ; also in Staphylea. a 

I They are small and slender, and, unlike stipules, they are single J 
to each leaflet, except to the terminal one, which has a pair. As l| 
leaves ftirnished with stipules are said to be stipulate, so leaflets \ 
with stipels are stipellate. 

209. S ome anuBHal mo diflcatloHS of leares n_=i ffl lingp In 
leaves as illustrated thus laf,"ins the lamina or blade which la 
expanded to do the work of foliage ; which is expanded hori- 
zontally, so as to present up ^er and un der surfeees, one to tjie 
sky, the other to the ground ; which is'liilaterally symmetrical 
or siiliatantialfy so, the two~lateraI halves being nearly if not 
qujte alike ; and which is afl3xed to the stem at the basal mai^in, 
or some part of it, with or without a petiole. Various deviations 
or apparent deviations from this pattern occur. Some of them are 
of comparatively small account and simple explanation, such as 
21G. I mequlla teral Leaves, bein^ iin symmetrical by the much 
ifreat er development of one .side. This is illustrated in the 
whole genus Bogouia (as in Fig. 161), consisting of many spe- 

I Ae pointed oul by I'rof. A. Dickson, in Nature, xviii, 507. 
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cies, some of which are moderately, and most of them strikingly, 
oblique in this waj-. Elm-leaves, and the like, are more or lees 
iDiequilateral at the base. 

211. Co nnate and Perfo liate Leaves. Th ese a re explained by 
the jjttiiaL^CSn^ " 

tigiiniia Ipaf-prifPH. 

Peltate leaves, to ■~ 

which a paragraph 
has already been 
given (182), come 
under tbe same 
bead ; tbe seeming 
attachment of the 
petiole to the lower 
face of the blade 
being the result of 
a congenital union 
of the edges of the 
sinus. In a sessile 

leaf, when such a ,,3 „, 

union takes place, it surrounds and encloses that portion of the 
stem; which is thu8^er/o/iu(e. (Fig. 
213, 214.) It is the stem which U 
literally perfoliate, i.e. which seem- 
ingly passes through the leaf; but it 
is customary, though etymologically 
absurd, to call this a perfoliate leaf! 
ITvularia perfoliata (Fig. 213), in the 
later growth of the season, reveals the 
explanation of the perfoliation ; the 
base of the lower leaves conspicuously 
surrounds and encloses the stem : that 
of the upper is merely coi-date and 
clasping ; the uppermost simply ses- 
sile by a rounded base. Baptisia 
perfoliata (Fig. 214) is a more 
strongly marked case of perfoliation. 
But there are good morphological 
reasons for inferring that this seemingly simple leaf consists of 
a pair of stipules and a leaflet combined. An occasional mon- 
strosity verifies this supposition. 




FIG. 213. Lesry bran 
FIG. 214. Leafy and i 
FIG. ZIS. I*nlcer« fl 



TuUria perfollatK. 

ng branch of Baptlda |ierfollata. 

wild HonejBiickls. connate- perfbllate : 
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21X. When leaves are opposite, the peifoliatlon (tadk m tttti 
at Honeyencklea, Fig. 215) la obviously the result of a congeni- 
tal union of the bases of the pair by their contiguous edges. 
Leaves connate in this way by narrow bases are not rare nor 
remarkable ; but when the two are thus eoalesoent into one broad 
foliaceous bod}', giving this appearance of perfoliation, the term 
connate-perfoliate is used to express it. 

213. Y ertieal Leateg , those wjth^ blades of the or dinary kind, 
but pw«BentiiijlEilx3gea.iiisti 
to t he eartli and skv. or wh e 
edge directed to tlie s\»xn am 
from it, ar e n ot i incommoa, 
the Australian Myrtacete, &c. 
less coDstancy in the Califori 
and in a great variety of lierba 
Itnomaly involves no exception 
leaf-blade is always expanded 
plane, when expanded at all ; f< 
tant leaves, it is the result of a t 
or of the blade itself.' In 
tiftHfes , or in most of ^hom^ t\\. 
the epidermis and sui>erficial 
the distribution of t)ic .atojoati 
both faces^ 

'214. E qaltant L eaves arever 
plan. They are conduplicate 



together lengthwise on their middle, the up|jer surface thus con- 
cealed within, the outer alone presented to the air and light. 

' Silpbium Itciniatum, the so-called CnmpasB Plant, and (hnrdly lew so) 
S. terebinthinaceum, are good instances of the kirnl, most of the leaves 
making a half-iwisi, the radieal ones by their long petioles. In the former 
species, the pinnalely parted blade occasionally make! ft farther twist, so as 
to bring the upper part into a plane at right angles to the lower. The 
blades pUce themselves in various directions as respects llie eardinftl points ; 
but on the prairies the greater number affect a north and sooth direction of 
their edges, — a pecaliariiy first pointed out, in the year 1842. by General 
B. Alvord, U. S. A. 
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Being two-ranked and closely eroffded, the outer ones at their 
base fold over or bestride the inner (as shown in the sectional 
diagram, Fig. 217), whenue the name of equitant. Above, the 
contiguous halves of the inner face congeiiitally colierc, and so 
produce the sword-shaped or linear vertical blade which is 
characteristic of Iris (Fig. 216) and tlie Iris family. la most 
there is a farther complication, of an excep- 
tional kind, viz. the development backwards 
of a portion of blade from the midrib, often 
forming most of the upper part of such leaves, 
which therefoi-c may reallj- be said to develop 
in the vertical plane. 

of blade and petiole. This,js_the case in Iris 
(Fig. 216), Daffodil, the Onion, ancl 'pcrTiirps 
of mo st parallel- veined toa vc s'bl Kri cTc^ens. 
Those expanded in the horizontal plane may 
howevei* be regarded as sessile blades : those 
which are not expanded, but filiform, or needle- 
shaped ( acietdar) , or awl-shaped (mbulale), may 
be i-egarded either as homologous with petioles, 
orasnnexpanded blades, which amounts nearlj- 
to the same thing where there is no trace of a ijetiole at base. 
\ Under this head may be ranked the leaves of Pines (Fig, 248) ; 
also both the subulate and the 
scale-shaped and adnate leaves 
of Arbor Vibe, Red Cedar (Juni- 
perus Virginiana) , and other trees t 
ofthe Cypress tribe. (Fig. 218.) 

216. Stlpnles serYiog for Bhide. 
Lath}Tus Aphaca is a good in- 
stance of this (Fig. 219) ; _^e 
peti ole becom ing a t endril, the 
lea flets wltic -h its rglalixe s be ar 
b eing whol ly wanting^, the ample 
fol iaceou s stipnle 9_^ssn me Jlje 

appea ranc e of leaves. In some j,j 

other species of Lathyrus, and in the Pea, equally large stipules 
share with the pair or pairs of leaflets in the functions of foliage. 
On morphological evidence, we judge that the singular leaves of 




FIG. 218. A tnlg of Arbor VlliB, wKh botli awl-e 
FIO. 2te. Latliyrue Aplmcai partlon ol item, bei 

of a pair of bliaceom stlpulee, and a petiole In llie 

flomr-BtallE. 
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Baptisia perfoliata, shown in Fig. 214, are not simple blades, 
but each a pair of stipules, with or without a terminal leaflet, all 
completely confluent into one body. The related species of the 
genus have trifoholate leaves and fohaceous stipules ; hence these 
simple leaves without stipules are best explained in this way. 

217. F hjllodia, o r Petioles scrrl ng for Blad e. Sometimes the 
petiole develops foEaceous maqpns, or wings, as in the Bitter 
Orange and in Rhus copallina. These are efficient as foliage in 
proportion to their size. These are not to be confounded with the 
case in which a petiole specially develops as a blade-like ot^on, 
which U8uri)8 the office of foliage. A petiolo-blade of this kind 
is named a Puyllodium. Occurring only in^Expgeus, ^ilijJJodia 
are generaUy d istjiignif^lfffi i^'m t.nip hliuinw hy the pamlli-l 
ven ation, and alwajs by their normally v Brtinnl dilatation ; i. e. 
they , witbou tatwiat, preseot their_ciige8 instead of tlieiv faces to 
the earth and sky. l ue'common and most familiar i iLj-Jlod ia are 
those of Acacias"in Australia (FTgT S23,'^4')i wiiei-e they form 
the adult folii^e of" over 270 out of less than 300 species. The 
true htmina of these is bipinnatc. It appears on seedlings, and 
occasionally on later growths. Several^ South Americ an spe cies of 
Oxalis procl uce phjUiyl ig - So likewise do our tubular or trumpet- 
leaved species of Sarracenia in that portion of the foliage whioli 
develops tlie pitcher imperfectly, or not at all. Indeed, all 
Sarracenia-leaves ai-o phyllodia with the baek in most of them 
hollowed out into a tube or pitcher ; and the terminal hood 
answers to the blade. 

§ 3. Lkavrs srrvino Special Offices. 

218. Leaves maj- serve at the same time both then- ordinarj- 
and some Bi>ecial use, or even more than one special use. For 
example, i n Kepenthes (Fig. 222 ) there is a well-developed 
blade, usually sessile, which sen-es for foliage, a pi-olongation of 
its tip into a tendril, which ser\'es for climbing, tbeu an extraor- 
dinary dilatation and hollowing of the ai>ex of this into a pitcher 
for a verj' special use, and a peculiar development of the apex 
of this into a lid, closing the oriflce during growth. Among the 
special purixises which leaves siibsen'c, and the study of which 
connects singularities of moriiliology with teleolc^y, the most 
remarkable is that of 

219. Lea rea aaeci allMd fo r th e Utilization of Animal Ma^^ 
This occurs in leaves whieK also assimilate, or do the oi-dinary 
work of vegetatiou ; and the special flinction is usually taken up 
by some particular i>ortion of the oigan. The details of this 
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subject — which has of late become highly interesting — belong 
to physiology, and therefore to the following volume, to which 



all historical references arft relegated. Only tiie moipiiolc^' of 
such leaves is here under consideration. 

220. A s Ascldia or Pitchers, vessels fo r maceration, ^c. These 
occur in several widely different 
families of plants. The conunonest 
are those of the Sarracenias, natives 
of Atlantic Nortli America. They 
""^ ■i!Titif'r"r p'^yi'"^'" (217), the 
cavity being a hollowed dorsal por- 
tion : the wing-like or foliaceous ix)r- 
tion, always conspicuous and forming 
the ventral border, makes the whole 
oi^an or most of it in the earlier 
leai'cs of the tubular species. The 
pitchers of tj. pm-pur ea (Fig. 221, 
225), the only s])edes which extends 
north of Vii^iuia, are ot»en cnps, 
half filled with water, much of which 
may be rain, in which abundance of 
insects are usually Tuidei^oing macer- 
ation. T n S. variolai-i s (Fig. 226), the hooded summit, answer- 
ing to the blade of the leaf, arches over the moutli in such wise 
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u to nio«t^ exclude the rata ; in S^ j)sittaciii» (Fig. 32T) the 

indexed and inflated hood completely excludes it. 'fl ie wat er 
whi ch those coiitain ia undoubted ly a secretion. 
Al l entrap flics, an ts, and varioiis ins ecte. wETc li 
in mosi species are lui-ed Into the pit cher hy a 
sweelisli accretion ground or ai ^ome par t (ff the 
orifice.' Few that liave entered ever escape; 
I most are decomposed at the bottom of the cavity. 
In D arlingtonia Califor nica (Fig. 228), the CaiTl 
furoian representative of Sarracenia, the inflated \ 
hood guards against all access of rain, while the \ 
orifice is freely open to flying insects from be- 
neath ; and a singular two-forked a[)[>endage, like / 
to a fish-tail (probably the homologue of the / 
blade), overhangs the front. The inner face of 
this appendage is besmeared with the sweet audi 
viscid secretion which allures insects to the oi)en-,' 
ing. In this and in Sarracenia variolaris, the 
sweet scci'etion in the early season is continued\ 
upon the edge of the wing, forming a saccharine \ 
trail which leads ftom near the gix)und up to the J 
orifice of the pitcher.' Fig. 220 represents pitchers 
of Heliamphora, a little-known South American 
representative of Sarracenia. Its wing is narrow 
and inconspicuous, the month widely open and 
directed upward, and the hood reduced to a 
minute and upright, probably fiinctionless a|j- 

i» pendage. In Cephalotus — an anomalous plant 

of Australia, of uncertain affi- 
nity — the leaves for foliage 

are dilated phyllodia ; among 

them are others completely 

transformed into stalked and 

short pitchers, with thickened 

rim and a well-fitting lid, 

hinged by one edge, Fig. 229. 

The particular morphology of the parts is not well made out. 

• This sweet aecretion, which at times is very obvious in the Boulhem 
ipecie», liaa also been detected by Mr. Edward Burgees in S. purpurea ; but 
il is rarely seen, anii probably plays no important part in (he capture and 
drowning of the umltilude of insects wliich these pitchers are apt lo contain. 

« This trail was discovered by ]>r, J. H. Melliehamp, of South Carolina. )) 
See Proc. Am. Association for Advancement of Science, xxiii. 113 (1871). / 
Fia, S28. Pitcher of Sarracenia varlolKls. 2K. Same of 9. psltUKlna 
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221. The pitcber-bearing leaf to Nepent hes hw been referred 
to (218, Fig. 222) : of this tliere are vanouB spetiea, all of them 
someTrhat woody climbing 

plants of tropital Asiatic 

and African inlands of ^ 

the southern liemisphere, 

some of tliem familiar in 

■conservatory ou It i ration. ^m "p^, — — 

Here the tendril may bq K^ * 

regarded as a prolonged ' 

extension of tlie midrib 

of the blade, and tlie 

pitcher, with its hinged ^ 

lid, as a peculiar development ftom its apes, Thi 

water contained in the pitcher is a secretion, mucl 

of which appears before the lid opens ; and a sweetisl 

excretion at the orifice hires insects. The presenc 

of these in the pitcher increases the watery secre 

tion in which the animals are drowned ; and thi 

secretion la ascertained to have a certain digestiv' 

power.' 

222. The aquatic sacs of U tricularia or Bladder 
wort are diminutive ascidia, always under water. 

and with lid opening inwanl, like a valve, preventing the exit 
of minute animals entrapijed therein,' Moiphologically, they 
are doubtless leaves or parts of leaves. 

223. A s. Sensitive F ly-traps. The leaves of all species of 
Drosera or bunclew are beset with stout bristles tipi>ed with a 
gland, which secretes and when in good condition is c'overed 
by a drop of a transparent and very glairy liquid, sufflcientlj 
tenacious to hold fast a fly or other small insect. Adjacent 
bristles, e^ en if not touched, in a short time l)cnd towards those 
npon which the mscct rests, and tlms bring their glandB also 
into contact with it In Drosera filifomiis, the leaves are fili- 
form, with no distinction of petiole and lilade. In D. rotundifolia 
and other common round-lea^-ed species, Iherc is a clear distjnc- 

' Thia waj first made out hy J. D. Honker, and announced in lii« BddmB, 
u Preeident of the British Aeaociatian for tlic Advancement of Science, at 
Edinburgh, IHTl. 

* Darwin, Inseutivorous Plania, 3!)5. Colin, Beitrige znr Biologie der 
Fflanien. 1876. Mrs. Trent, in The Tribune, New York, September, 187*, 
and Gard. Chron. 1875, 3C6. 

29. Pltclier or Ceplulolnt Ddllca- 
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tion of petiole and blade, and the stalked glanda thickij- beset 
tlie whole ujtper siiiface of the latter. A small insect, alighting 
thereon is helpless, and is soon touched by all the glands within 
reaching distance ; also the blade itaelf commonly incurves, 
taking part in the general movement. It has recently been 
demonstrated that the captured insect is fc<l ujx)n, and that the 
plant thereby receives nourishment. Here leaves which do the 
noiTual assimilative work of vegetation, but somewhat feebly 
(having a comparatively small amount of chlorophyll), have 



also the power and the habit of obtaining ready-organized food 
by capture, and are benefited by it. 

224. Species of Drosera inhabit most parts of the world, and 
the genua is numerous in species. A near relative, Dionfea, is 
of a single species, D. muscipula (Venus's Fly-trap) , inhabiting 
only a limited district in the sandy eastern i)order of North 
Carolina. It is more strikingly sensitive and equally caraivo- 
rons, but in a different way. It is destitute of stalked and viscid 
glands. The apparatus for capture and digestion is the two- 
valved body at the top of each leaf. (Fig. 230, 231.) If tbis 



FIG. 230, AplantofDlnniBsrauBcipi 
nralninBttlie natural bIzb; oneoTlhem oi 
cau|[bt by tlie t«<itli, In the manner bere 
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be t&ken for the leaf-blade, the part below would be a bi-oadly- 
winged foliaceoiis ixitiole. If the latter be the true blade, the 
apparatus in qiieatioii must be reckoned as a i>ceiiliai' terminal 
appendage. Both arc moderately green, and act as foliage. 
The specially endowed terminal iwrtiou acts also in a decidedly 
animal-like manner. When either of the three or four slender 
brjstles of the npiier surface are touched, the trap suddenly 
closes, by a movement ordinarily quick enough to enclose and 
retain a fly or other small insect. The intei-ci-ossing of ttie stout 
maiginal bristles detains the captive, unless it happens to be 
small enough to escaire hy the intei-vening little openings. 
Otherwise, the sides soon flatten and are brought finnly into 
contact, an<l a glairy secretion is ponrcd out fi'om numerous 
immei-sed glands ; this, with the extracted Juices of the macerated 
insect, is after some time reabsorbed ; the trap, if in a healthy 
condition, now ro-oi>ens and is ready for another capture. For 
references to the now copious literatureof this whole subject, and 
for its physiological treatment, the succeeding volume should be 
consulted. 

225. Lehf^JtaSluae^- Nutritive matter is stored in leaves 
in many cases, and/not I'ai'clj- in leaves which at the 
same time are subserving the purpose of foliage. 
This occurs in all fleshy loaves, to a greater or less j 
extent, according to the degree of thickening or 
accumulation. Tlie le aves of th e Coutuiy Plant 
or Agave, for instance, are green and foliaceously 
efficient at the surface, while the whole inteiior is 
a store-house of farinaceous and otiier nutritions 
matter, as much so as is a potato. The leaves 
of various species of Aloe, Mesemlnyanthemum, 
Sednm, and other "succulent" plants (in which 
a large part of the accumulation is water) are not 
rarely so obese as to lose or much disguise the 
foliaecoiis api>eai-ance. Sometimes one i)ortion of 
a leaf is of normal texture and use, while another 
is used as a rescnoir for the nourishment which the 
foliaceous part has i)roduee(l. Fig. 232, a leaf from ' 
the bulb of White Lily, the base of which foiins ta 

one of the bulb-scales, is an instance of the kind.i The most 

' In Dicentra Cucullaria and {more Btrikingly from the sparaeneas of the 
grains} in D. Canadensis, the matter elaborated in the much dissected blade is 
convoyed to tlie very base of llie long petiole, and liicro deposited in a con' 
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decisive inatantc of leaves used tor stoi-a ge of RkmI ia Ih tliat 
material Di-ovision I'or jjie nourisliii ient o? the e mt nyo ni^ggi-mi- 
Datio n, in which thc^ first leaves^ t!ie wtylwIcTie, are tinned to th ie 
account, (ai-37, &c.) AllcrTJr 
wliilD dischai^iiig this st>ecial duty, 
the cotj'ledons inaj' i'ulfil Ihcir gen- 
eral ofHce, by seniiig as foliage (as 
in Majilca, Fig. 8, and Pumpkins, 
Fig. 47) ; or, ttiroiigh vaiious inter- 
mediate conditions, tliej' may be 
wliolly itcvoted to storage, as in 
"the Pea, Oak, Iloi-secliustnut, &c. ] 
(Fig. 37-43.) "-^ 

226. L eavcB as Bulh-gc« le«, how- 
ever, are for the most part wholly 
applied to this use, heing leaves 
reduced to short soalee or to 
concentrie coats, and thickened 
tln-ougtioiit by iintritivc ileposit. 
The accumulation of anch leaves 
forma the mass of tlic bulb, as of 
the Lily, Fig. 118, Onion, Fig. 
113, &c., also of bulblcta. (120.) 

227. Trfta v<«i as, Buil-wal^. hpiw i 
forpi'otcctu)n.ofna_scciit4iaji*rhavo 
been cxplaiiu^^uudu: huds. (70.) 
The uvi<lence of foliar iiatni'o af- 
forded by transition is well exhib- 
ited by the Sweet Buckeye, although 
the whole series of gradations, fl'om 
bud-scales to compound leaves, 
is seldom seen united in one bud, 
as in Fig. 233. In this case, the 
bud -scales are homologous with 
petioles. '" ^jjg""''" , *''"}• i-<>iigin* 
of alyuiljs (Fig. 81. 82) : in tlio 

Lilac, tJiey are liowolo t^i?" ^'"' li-nf-l'lnd"" Tlic two pairs of 
bml-scales which snbtend and protect tlimugli wint^'r the nascent 
head of flowers of Cornns florida are mori)liologi<'ally the ojiex of 

central^il condition, in the form of a solid tn^in, wliitli romains for next 
year's uac, tlic whole leaf excejit this thickened base dying sway at the close 
of the short season's grovfth. 

FIO 233. I.eavefi nf ■ iluvelnpliii buil ot tlie Lnv Swe«t Buckeye (^miilii* pvnU- 
iatn I, *hnw<ii|{ a near] j i»mplel« set of gtnAMoat Irma a seals la a cnminixnii la^ n) 
fin leafielx. 
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blades. When the bloiaoms develop in spring, thMe aosl«» grow 
iVom beneatli, gi«atly ex[>and, and become obovate or obeordate 
petaloid leaves, the brown terminal nottli 
of which is the bud-soalc, wliith was un- 
able to take part in the vernal growth. 

227", Lcates as Spine s. All gradations 
may be found between spiiiy-loothecl leaves 
(as in Holly), in wliich teeth are i>ointed and 
indurated, and leases wliicli are completely 
contntcte<1 into a simple or multiple spine. 
Indeed, such a transition is seen in the Bar- 
beiTy, Fig, 284. The foliar nature of suoh 
spines is manifest from tlicir position, sub- 
tending a hurt from which the foliage of the 
season proceeds, and tliemselvcs not sub- 
tended by any oi^n. In some Astragali, 
the petiole of a pinnate leaf indurates into 
a slender spine and persists, the leaflets 
earl}' falling. The spine in Fouquicra is a 
portion of the lower side of the jjetiole or'^ 
midrib, indurated and pemistent, the rest 
of the leaf separating by splitting when it 
has served its office.' "* 

228. l eaves adapted to CHmbl mt. Some plants olimb by the 
actjon of the stem or of ceitain brandies 8])ectally adapted to 
this purpose (99) r others gain the noednit 
support bymeansof tlieir leaves (101); some- 
times by an incur\'ation of the tips, either of 
a simple blade as in Gloriosa, or small pai-tial 
blades, as in Adhimia, and often in Clematis, 
thereby gi-appliiig the support ; sometimes by 
the petiole making a turn or two around a 
8upi>ort (aa in Manrandia, climbing Antin'hi- J 
nums, Bhodochiton, and Solanum jasminoides, i 
Fig. 235) ; sometimes by the transformation | 
of one or more leaflets of a compound leaf I 
into tendrils, as in the Pea and Vetch (Fig. ' 
204) ; sometimes by the suppi'ession of all tlie „ 

leaflets and the conversion of the whole petiole into a t«ndril, as 
in Lathyrus Aphaca (Fig. 219) ; and perhaps bj- the converaion 

' DescribeJ in Plantm Wrialitian^, ii. 63. 
FIO. 234. A venial Blimt olcommmi Barl'erry. Kliowliig a lower leaf in tlie nanual 
sMra; the next partially. thowKtllt h)gli«r cnnipleCely, tTAnsfomied Into spines. 

FIQ. 23S. Solannm Jfinnlnoldn, climbing by colling anil at lengUi IndnnMlngpctlolee. 
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of a pair of stipules into tendrils in Smilax, At least tlie ten- 
drils here occupy the position of adnate stipules. The tendrils 
of CucurbitaceEe are peculiar and ambiguous, on account of their 
lateral and extra-axillarj- position and tlie manner in which the 
comiKtund ones develop their branches. But thej- are doubtless 
partly if not wholly foliar." 

229. Pe talold LeaTCSf Bracte . Certain leaves, situated near to 
flowers, and developing little or no chloropliyll in their paren- 
chyma, exchange the ordinary green hue and herbaceous t«xtur^ 
for the brighter colors and more delicate stmctui-e which are 
commonly seen in and thought to characterize flower-leaves. 
Such are said to be colored^ meaning, as applied to fohage, of 
some otiicr color than green. As petals are the type of such 
colored parts, tlieyare said to be petaloid, i. e. petal-like. They 
are like petals, moreover, in one of the purposes whicli these sub- 
serve. {299.) Examples of these petaloid leaves are seen in the 
shrabby Mexican Euphorbia called Poiiisettia, in Salvia splen- 
dens, most 8i>ecies of Castilleia or Painted Cup, also hi the 
white hood of Calla and Richardia .lEtliiopica (called Calla Lilj-), 
and in the four white leaves which subtend the flower-head of 
Cornus florida, and of the low herbaceous Cornel, C. Canaden- 
sis. (Fig. 294.) Such leaves, being in proximity to flowei's, and 
all others which are within a flower-cluster or are borne by 
flower-stalks, i-eeeive the special name of Bracts. More usually 
bi-acta are not i^taloid, but different in size or slia[)e fVom ordi- 
naiy leaves, eitjier by abrui>t change or gradual transition. Not 
uncommonly they are I'educed to scales or mere rudiments or 
vestiges of leaves, of no functional importance, 

230. FJoww^Ljaies. The moipliology of leaves extends not 
only to " the leaves of the blossom," more or less accounted as 
such in common parlance, but also to its peculiar and essential 
oi'gans, the relation of which to leaves is more recondite. TJieir 
morphology needs to be treated separately, and to be preceded 
by a study of the aiTangement of leaves and of blossoms. 

1 Tlie most satisfactory interpretalion may be tlint of Brauii anil Wydler, 
adopted hy Eiuliler (Blutlietiiliagrainnie, i. 304) : that tlit' tiower uf Cucur- 
liitft and its peduncle repreeent tlie axillary branch, tlie tendril by its side 
niiavrert to one of the braetleta {(hat nf tlie other sulv being suppressed), 
and the Bupemumerary branch springs from tlie axil nf tlie teiidrit. Tliis 
makes of llie tendril a simple leaf, of wliicli (lie branches are tlic ribs. But 
the tendril-divisions are evidently developed in spiral order, and in vigorous 
growths occupy different heights on the tendril-axis. This favors Naudin'a 
view, that the main tendril is ct^uline, and it* divisions leaves. 



sdbyGoO'^lc 



PHVLIXXTAXY, OB LBAF-ARKANGBMENT. 



CHAPTER IV. 

PHTLLOTAXY, OK LEAF- ARRANGEMENT. 



t 



Section 1. The Distribution op Leaves on the Stem. 

231. PuxLLiXLAJiX. {or PkgUotaxis) is tlie_aliiilyjaL±he_disiji- 
bu tion of l eave Bjijxin tllf "^""^ ""'' "'' *'■" '""- wlili-h gnvgm it. 
The geEeral conclusion reaehe<l is, that leaves ' 
are distributed in a manner to economize si>aco 
and have a good exposure to light, Ac, anil 
tliat tliis economy on the wliole results from 
the formation of leaves in the bud over the 
widest inten-als between the 
leaves nest below. • Leaves 
are an-anged io a consider- 
able variety of ways, which 
all fall under two modes, the C 
Verlicillq te and the AUer. \ 

note (13), but which i 
also l»e teimed the Cyclical^ 
and the _Spirai. 

232. Alternate leaves are 
those which stand singly, 
one alter anotlier; that is, 
with one leaf to each node 

or borne 

on one lieiglitof stem. Veiticillate leaves arc 
those with two or more at the same height of 
stem, eiixiularly encom|jassiiig it, t. e. forming' 
a Verticil or Whorl. Verticillate and whorled 
are aj-nonymous terms to <lenote this arrange- 
ment. Thi-Bo two kinds of lo^f-iiri-nngpnu-pt 
a re com monly ranked as three, viz. alteviwto, 
o [>[>03ilc, ^n wlioile<l. But the o))|>08ite is 
only the simitlest C'asc of the whorled, being 

' For the moat fompreliensiTe distuBsion ot phyWotaxy in connection with 
development, and in view of these relations, see Hofmeister, Al]fi:enieine 
Morphologic, S 11, and Ciiauncej Wright, Mem. Amer, Academy, ix. 380. 
Fia. 23e. Alternate, 23T. Oppotlto, S38, Verddllate or wbotlad leaves. 





IU> 



3d by Google 



120 PHVLLO^A^Y, OB LBAEVAURANGEMBNT. 

that in which tlie members are i-educwl to two. This case ia 

so much <x>mmoner than whorls uf three and of higher numbei's 

that it took fVom the first its special name or opjxtsitc, so that in 

descriptions tlie phrase " leaves verticillate " implies more than 

two leaves in the whorl. But it should be kept in mind that 

" leaves opposite " is the same as " leaves in whorls of two." 

t 233. The greater number of phienogamoiis plants (all btit the 

; monocotjledonous class) begin with verticillate leaves, mostly 

; of the simplest kind (t. e. cotyledons opixisite) ; some coiitiiiuc 

■ veiticillate tliroiighout ; some change in the first leaves of the 
' phimnlo or atlor the first pair into alternate, and again into 
I verticillate in or towa«l the blossom, in the interior of which the 
', alternate arrangement may be again resumed. As Natura passes 
; i-eotlily from the one mode to the other on the same axis, we 
; may expect that the two may be comprised under some common 
i expression. But they have not yet been combined, except by 
-' gi-atiiitoua or somewhat forced hy[)atliesea ; so that for the 
j present they should be treated in morphology as primarily dis- 
' flnct an-angements.' 

234. Y ertlclllKtft or CjcHcal Arrangem ept. Hero the leaves 
occupy a succession of oireles, or form whoris around the stem, 
two, three, four, five, &c., in each whorl. According to the 
number, the leaves are oppoiite, ternaie, guaiemate, ijuinate, and 
so on, The characteristic of the individual whorl is that the 
racmlMrs stand as far apart from each other as their ntimlier 
i-endei-s jKssible, i. e. they divide the circle equally. Thus, when 
only two, or opposite, their midribs or axes of inaeition have an 
angular divei^ence (as it is termed) of 180°; when three, of 
120° ; when four, 90° ; when five, 72°. 

235. The characteristic of the whorls m relation to each other 
is, that the members of successive whorls stand ovav or imdcr 
the intenals of the adjacent ones. In other words, successive 

: whorls allemate or dectitsale. This economizes s|)acc and light, 
, or gi\ea the best.distribution which the cyclical system is capa- 

■ ble of. And it is in accoi-dance with tlie general conolusion of 
I Hofmei ster's iin'esti_gation of the oiigin of piiyllotaxio aiTonge- 

imeiits ill the nascent bu<i, viz. that new mcml>ers origiiiatftjuat 
overthe "widest J ntcr\als betwecii their prpdpc^asoia nex t, Iwloyv. 
Thus, in opposite leaves or whorls of two (Fig. 237) , the suc- 
cessive pairs decussate or ci-oss at right angles, and so four 

■ It ii readily eevn that whorls may be yruiluct^il by tlie nim-devclopnietit 
of the intemodes betwe«ii die leavuB of a leries of two, tllrte, Ave, or more 
in atlernate order. Tlie diaouhy ii tliat the membon uf tlie nest wborl do 
Dot follow tbo ordM- Uiat tliey >hou|d upon ttUs luppocition. 
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straiglit aq-jidist&nt vertical ratUlB ure prodqeed. In tem&te or 
trimeroua whoiie there ar« six vertical ranks ; in gufitemate or 
tetramerous whorls, eight vertical ["aaks, and so oq,' 

236. The cases in which successive e 
paire of leaves do not decussate at right 
angles, or the mcmbei's of whorls arc not 
exactly euperjioged to iiiten'ak, but as it 
were wind 9|>ii'aHy (as in Dipaacua, maiiy 
Caryophyllucere, &c.), raaj- eome of them 
he explaine<l bj- torsion of the stem, 
Buoh aa ia verj- manifest in numerous in- 
stances ; and others may be rceoii'ed into 
instances of alternate leavos simulating or passing into whorls 
by the non-development of intcrnodos.* 

237. Alternate er Spiral Arrangnmnn t. Here the leaves art- 
distributed singly at ditferent heights of tlie stem, and at equal 
intervals asi'espects angulardivei^encc. (Fig. 236.) This angu- 
lar divergence (i. e. the angular distance of any two sueeossive 
leaves) differs in the various kinds of this system of phyllotaxy, 
but is always lai'ge enough to place the leaves wtiicti immediately 

' Tlieec vcrlicnl ranks bavc. by tome Geriiian butmiisis, been imineil 
Ortho«liMea; but tills tetlinical Gniek ia no cleariT a[|il no eliorter than Ifec 
equivalent Englieli, whitli answers every purpose. 

' In Liliuni Canadcnse, supcrbum, &c., witli whorle of variaMe number 
nf leaves and vague relation to eath otber (wlicn uf the ian>e number some- 
times the meinbera superposed), »nd above a^id below passing into <li<^ (tlter- 
nate arrangeineiit normal to the family, these whorls are evidently formed 
of alternate leaves brought together by non-development of luternodea. 

Here may also be mentioned the not uncommon anomaly in Fir-cones, 
notably those of Norway Spruee, the normal phyllotaxy of wliieli is limply 
spiral, but in occasional initancee the cone is compose^ <if pairs of opposite 
scales, spirally arranged, i.e. (lie pairs not decussating at right angles, thus 
forming double spirals. In the abnormal spruoe-cones. tbe fractions usually 
observed are ^ or ^, or, aa expressed by Br8un,(|)A a"'' (J)A- 

Braun 's mode of notation for the ordinary succession ( i. e. the decuaialion | 
of opposite leaves is [i)i. the i meaning that the two leaves of the pair are 
half the cireumference of tbe circle apart, the i denoting tiiat each leiif of 
the succeeding pair diverges one fourth of the circumference from the pre- 
ceding. Braun finds cases in which pairs (and equally whorls) are super- 
posed |e, cf. cert-iin species of Mescnibryanthemitm and Euphorbia), these 
are expressed in this notation by the formula im, that is, the eorretponding 
leaves of llie sueccediog pair diverge 180° from their predecessors. He 
recognizes also some cases of intermediate divergence ; such as |i)J in the 
upper leaves of Mcrcurialis perennis, [i)Yif on certain stems of Linaria vul- 
garis, H}-^ exceptionally in the leaves of Epilobium angusllfoliuni and the 
scales of Norway Spruce, (j)^ exceptionally in the scales of Norway 
^ruce. See Qrdnung des Schuppeo an der Tannenzapfcn, 876, ic. 

FIO. 239. Orc'uiHl-planiltagramorslitrimwaiuWluu'ls, shofilBEtliBLrallenAtlan. 
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follow each other in the ascending order upon ditTerent sides of 
the axis : it also secures an advantageous spacing of the leaves 
over the whole length of the axis. Their vertical distance fhim 
each other of course depends on the lengtli which the intemodes 
attain, which is a matter of growth and is very variable ; but 
their angular distance is fixed in the kind or numerical plan of 
the particular phyllotaxy, and is uniform throughout. 

238. The leaves arc said to be a&emate, because they conje 
one after another, now on this side, then on that, as they ascend 
the stem. The aiTangement is said to be spiral, bocaus'e if a line 
be drawn or a tliread extended from tlie base or insertion of one 
leaf to that of the next higher, and so on, taking in all the leaves, 
it forms a helix, more or loss loose or close accoi-ding to the 
development of the intemodes, (See Fig. 242.) This imagined 
spiral line ascends continuously, without a break ; and on it the 
leaves are equably laid down.^ 

239. Almost aJl the ordinary uistanco s of spiral pliyllniATy 
belong to one series, havi ng very simijle arithmetical ,jplatinna. 
So that this may be taken as the type, and the few_othei-s^ re- 
garded_ as exceptions or"8ometimes as modiiicationa of it. The 
kinds are simply designateS by the number of vertical ranks of 
leaves : they are technically named b.y prefixing the proper 
Greek numeral to the word meaning row or rank. The arrange- 
ment called :» . 

D i^icho m, or Two-ranked, is the simplest and among the com- 
flionest, occun'ing, as Tt~^es, in all Grasses and many other' 
monoeotyledonou 8 giants, in LiuSens, Elms, and pia ny d ico- 
tyledonous genera. Here the leaves are dSposed alternately on 
exactly opposite sides of the stem (as in Fig. 1) ; the second 
leaf being the farthest possible from the first, as is the tiiii-d from 
the second ; the third therefore over the first, and the fourth over 
the second, and so on, thus forming two vertical ranks. The 
angular divei^nce is here half the circumference, or 180" ; and 
the phyllotaxy may be represented by the fraction \ , which desig- 
nates the angular divergence, while its denominator expresses 
the number of vertical ranks formed. 

Tnstichom, or Three-ranked, is the next in the series, and is 

' But when we reach b. leaf which etancis directly over a lower anil older 
one, we eay that one set or spire ia completed, and that this leaf is the firat 
of a ancceeding set or spire. From analogy of euch an open spire lo the 
closed cycle of a whorl of leavea, it ia nbt unuaual to deaignate the former 
likewiae as a ejc/e. Yet it is better (with Eichler) lo restrict that term, and 
the adjective cyclical, to vcrticillate phyllotaxy, or to whorls, to which it 
properly and etymologically belODgs, 
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i^Uiougli iiotrai-e i» roonocotilcdonoiis planta. Fig. 



H 



g^rrilliiBtrntpait. in ft ^J-jp^gp-T ftiiH !i41 is a diagram in horizontal 
section, as of a btul ; botli i„ 

extending to six 'leaves or 
two turns of the spiral. The 
fraction i designates tliis 
arrangement. The angular 
diveigence, or distance of 
the axis of the first leaf 
from the second, and so on, 
is one thirf of the circum- 
ference (or 120°) ; conse- 
quently the fourth leaf comes 
over the first, the fifth over 
the second, the sixth over 
the tliiixl, and so on ; that 
is, the leaves fall into three 
vertical ranks. The spiral 
character here begins to bo 
manifest, or becomes so by 
drawing a lino on either fig- 
ure iVom the' axis or midrib 
of the first leaf to that of 
thiysecond, and 30 on to the 
sixth, forming a helix of 

two turns.' ™ **' 

PentoMtickous, or Five-ranled, sometimes termed the quin- 
alternate- 



H 




arrangement. 



Thtsia the most 



lied 

di cotyledonous p lants- It is shown Tn~Fig. 236 (on a branch 
of Apple-tree), and by diagrams, displaying the spiral character, 
in Fig. 242, 243. The angular distance from the first to the 
second leaf (passing the shorter way) is J of the cireumfereuce, 
or 144°.* But the npii-al line makes two turns round the stem, 
on which six leaves are laid down, with angular divergence of J, 

' Tlie line is supposed to follow Hie nearest way. iimi liie (liverjrente ia 
counted aa i, this being tlio fiiniplcst ami most t-onvtnient. If for any reasiin 
the longer way ia preferred, then tlie angular divergence would lie expressed 
by the fraction f. 

Fro 240 Mece of ft Btalli. -"Itli tlie sheatlilng hsMti or- the leavpi., of a SeJga-Gnihi 
(Carex cn.**ofvl),elmwl..B Die ttiree-rankBl »rrH„Eem«,t 2*1, DtaBram of 



. Tlie lei 



Kl III t 






li imaiiliig lliroiigli tlie BucteBsIn: 
the poBlUon or tl.f lea»e- rrom 1 to 6. It to ™^"1« a ■lot-e.l lino "■lien 
oppistte rfrte of lUe ««... an<l the »c^rs 2 ;nd B. whioh fUl ™ t 
ftlntar. 243. A plane liorlmiital projection of the ™n8; "« """■*' 
tlie edge of the first leaf to the Mcoiul. and so on to the nflh leal, wh 
turn ■ aa tlic bKIU >Toiiia rinnc illrcctiy before, or ivli 



a spiral 
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tad the tizth ia the first to come over any one below ; Uig 
seventh cornea over the second, the eighth over the thirtl, &c. 
The leaves are thus brought into five vertical ranks ; bot these 

§1, five leaves are laid down on two turns of the 
" I • helix (the sixth beginning tlie second revolu- 
t ' tion) ; the angular divergenoe of the leaves in 
* , ' order is j, or 144°; the angular distance of 
1 ' the vertical ranks, 72°. This is « verj- advan- 
Mt tageous distribntion for ordinary foliage on 

erect or ascending branches. Its formula ie '^, expressing the 
angular divergence, the denominator also indicating the number 
of vertical ranks, the numer- 
ator indicating the number 
of revolutions made in add- 
ing one leaf to each rank. 
Fig. 244 illustrates this ar- 
rangement on a cone of 
American Larch, the scales 
of which are homologous 
with leaves, the numbers ^'^ 

in sight are afQxed, ami those of the whole 
cone displayed on a plane at the side. 

Octostickous, ov Eight^anked, a less common 
arrangement, occurs in the Holly, Acoiyt«, 
the radical leaves of Flantago. It has the 
angular divergence of 135°, or g of the cir- 
cumference, and the leaves in eight ranks, 
the ninth over the first and at the completion 
of the third revolution : it is therefore repre- 
sented by the fraction \. 

240. The obvious relations of the fractions / 
\, J, %, I, representing the primary forms of 
spiral phyllotaxy, ai^e that the sura of any two 
numerators is the numerator of the next suc- 
ceeding fraction, and the same ia true of the 
denominators ; also the numerator ia th&same 
as the denominator, of the next but oae pre- 1 
eeeding fraction. Following these indications, 
the series may be extended to VV' h-< i3' Ih *c. Now these| 

FIG. iU. A cnna of li.e small- frnllocl American Lsrcli (LbHi Amei-kaiia), with 
tbe scales HuDTberecl, exIilMllng the five-mnlict arrangenient. 

Flo, 24B. Anoffiel nf (lie Hnnseleek, eililliltiiiB lliofl-inarraiigBloenti Dieleavw 
In lUliC numbered, tlie 14t1i oier the flret, tlie 19th aver the 6th. &<:. 

FIG. 346. Cnne of While Pino IPlnus Strobm) with sealea numbered from botlmn, 
and wme Kcondary s|dralH marked- 
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eases actually occur, aod ordinarily only tbe&e.' Tbe -^ And 
^ are not uncommon in foliage. The rosettes of tbe House- 
leek exhibit the ]*g or thirteen-ranked orrangement, as also does 
the cone of Finue Strobua, the 14th leaf falling over the ilrgt. 
(Fig. 246.) The ^ is perhaps little less common in foliage 
upon very abort internodes, aa likewise are higher ranked 
numbers ; and in many pine-cones and . similar structures JJ 
and H phyllotasy may be readily made out. This actual series, 
i' h 3) l> ^*^-i snswers to and may be expressed by the con- 
tinued iVaction, ^ + 1 



1 When other iiulances are dclecteil, they are found lo belong to oUier 
series, following the Bame law, such as Ihe rare one of \, \, f > |\. I 

^ "The ultimate valuers uf these contmued fractions ex I ended infinitely 
are complements of each other, as their suceesaive approximalions are, and are 
in effect the same fraction, namelj', the irrational or in eommeas urate inter- 
val which is supposed to be Ihe perfect form of the spiral arrangement. 
This does, in fact, possess in a higher degree than any ratioiMl fraction the 
property common to those wliich have been observed in nature; though 
practically, or so far as observation can go, this higher degree is ^ mere 
reflnement of Iheijry. For, as we shall find, the typical irrational inter- 
val diSera from that of the fraction f by almost exactly y^^, a quantity 
much less than can be observed in Ihe actual anglt-s of leaf-arrangenienli." 
"On this peculiar arithmetical property .... depends the geometrical one, 
of the spiral arrangement, which it represents : namely, that such an arrange- 
ment would effect (he most thorough and rapid distribulion of tlie leaves 
around the stem, each new or higher leaf falling over the angular space be- 
tween (he two older ones which are nearest in direction, so Bstnsulidividcltin 
the same ratio in which the lirit two, or any two successive ones, divide the 
circumference. But, according to such an arrangement, no leaf would ever 
fall exactly over any other; and, as I have said, we have no evidence, and 
could have none, (hat (his arrangement aclaally enisls !n nature. To realize 
simply and purely the property of the most thorough distribution, the most 
complete exposure of light and air around the stem, ancl the most ample 
elbow-room, or space for expansion in the bud, is (o reali^ a property that 
exists separately only in abstraction, like a line without lireadth. Neverthe- 
less, practically, and so far as otiservation can gn, we And that (he fraction* 
f and ^i ^(, Sx; which are all indistinguishable as measured values in (he 
plant, do actually realize this property wilh all needful accuracy. Thus, 
i = O.eTfi, -fj = 0.385, and ^ = 0.881, and diffrr from I [the nltimate Tslns 
to which the Tractions of this scrie.i appi-oxiniate* or what U supposed to l>e 
the type-form of them] by —0.007, -i-0.003, and —0.001 respectively ; or they l 
■11 differ hy inap[irecLab1e values from the quantity which might therefore be / 
made to stand for all of them. But, in putting i.for all thevuliies of the i 
series after the first three, it should be with the understanding that it is not i 
so employed in its capacity as the grand type, or source of the distributive , 
character which they have, — in its capacity m an irrational fraction, — but : 
simply as being indistinguishable practically from those rational ones." — 
Chawcqi Wright, in Mtm. Amtr. Acad. ix. 387-890. 
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241 . The successive grades of angular divergence of alteruatc 
leaves, as expressed in degrees, are 

4 = 180° g = H4° 1^=138" 27' 41.54" 

\ = 120° I = 135= ^r = 137° 8' 34.29" 

and so on ; and beyond, if not in the latter cases, the differences 

become quite too small for determination by inspection. They 

all fall wiiliiii the ^ ind ^ as to amount of divei-genee ; and they 

form a series converging to a deduced typical angle of 137° 30' 

28", which, being irrational to the cii'cumference, would place 

no leaf exa<!tly over any preceding one, but altfirnately and 

more and more slightly on one and the other side of the vertical, 

and so on, in an endless spiral. That is, accoixling to Bravais, 

the ranks in the higher grades tend to become euruiserial, or 

actually become so; while in the lower grades they are obviously 

rectiserial. Unless, indeed, there is some torsion of the axis, 

by which the vertical ranks are rendered oblique, as is often the 

ease in cones of the Norway Spnice. But, apart from this, the 

difference betwe en rectiserial in a liifjji. order Mt4 vurviswial 

\ 800O becomes, inappreciable. Any and all of the higher grades, 

I and practically one as low as the |, secures the utility of the 

I theoretical angle, viz., that " by which the leaves would be dis- 

; tributed most thoroughly and rapidly around the stem, exposed 

most completely to light and air, and provided with the greatest 

■■ freedom for sj-mmetrical expansion, together with a compact 

I arrangement in the bud." Even in the simpler grades of corn- 

I monest occurrence, each leaf (according to Wright) ia so placed 

i over the space between older leaves nearest in db-ection to it as 

j always to fall near the middle of the space, until the circuit is 

i complete<l, when the new leaf is placed over an old one.' 

242. It is to be noted that the distichous or J variety gives 
the maximum divei^ence, viz. 180°, and that the tristichous or 
i gives the least, or 1 20° ; that of the pentaslichoiis or J is nearly 
the mean between the first two ; that of the %, nearly the mean 
between the two preceding, &c. The disadvantage of the two- 
ranked arrangement is that the leaves are soon sniwi-posed and 
so overshadow each qfher. This is commonly obviated by the 
length of the intemodes, which is apt to be much greater in this 
than in the more complex arrangements, therefore placing them 
vertically farther apart ; or else, as in Elms, Beeches, and the 

' ' This corresponds with Hofmelster'B gcnoral ruU', tlml " new lateral 
members have their orinin alK)ve tlie wiileel gapi botweon the inBortions of 

, tlie neareBt older raeinliers." Yet the (act that the cliaracter of Ihe leaf- 
] nrrangement is Inlil down at the beginning in tlie bud dopi not go far in the 
, wny (if the mechanical eiplanstion whiuh be iiiiokis. 
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like, the brancUlets take a horizontal position aud the peti- 
oles a quai-ter twist, which gives full exposure of the upijer 
face of all the leaves to the light. The J and g, with dioiin- 
iahed divei^nce, increase the nnmlter of ranks ; the J and all 
beyond, with mean divei^enee of snccessive leaves, effect a more 
thorough distribution, but with lees and less angular distance 
between the vertical i-anks. 

242*. The helix or primitive spiral upon which the leaves 
Buccessivelj- originate ascends, sometimes from left to right, 
sometimes from right to left,' commonly without change on the 
same axis, and prevailingly uniform in the same si^cies ; but 
occasionally both directions occur in the same individual. The 
earliest leaves of a stem or branch, or the last, aie often on a 
different ortler from tiie rest ; or (as already stated) the spiral 
may change into the cyclical, or vice versa. 

243. The relation of the pbyilotaxy of a branch to the leaf 
from the axil of which the branch springs is somewhat various. 
But in Dicotyledons, the first leaf or tlie first pair of the branch is 
mostlj'' transverse ; that is, the first leaves of the branch stand to 
the r^bt or left of the subtending leaf. In Monocotyledons, the 
first branch-leaf is usually parallel to and facing the subtending 
leaf, as shown in Fig. 304. 

244. When the intemodes are considerably lengthened, the 
normal sui>eri>osition of leaves is not rarely obscured hy torsion 
of the axis : indeed, this may equally occur in short intemodes, 
sometimes iiTegulai'ly or in opjjosite directions, sometimes uni- 
formly in one. Thus, in Pandanus utilis, or Screw-Pine, of 
tristichous arrangement, the three compact vertical ranks be- 
come strongly spiral by a continuous torsion of the axis. The 
later leaves of Baptisia i>crfoliata, which are normally distichous, 
become one-rankcil by an alternate twist, right and left, of the 
successive intemodes. 

245. When the intemodes are short, so that the leaves approx- 
imate or overlap it is difficult or im|Xissible to trace the suc- 
cession of the leaves on the primitive spiral, but it is easy to 
see which are superposed. The particular pJijUotaxy may then 
be determined by counting the vertical ranks, which gives the 
denominator of the flaction. But in com]>act arrangements 
these vertical ranks arc connnonly less manifest than certain 
oblique ranks, which are seen to wind round the axis in oppo- 
site directions. (See Fig, 245, 246.) These ore termed second- 
a ry roirah . also by some parastickie$. These o)JIique spiral 

' Tli»i ig, of the observer and a« leen from without. See p. 61, footroite. 
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128 PHYLLOTAXY, OB LEAF-ABRANGEMENT. 

ranlOl Rte a neeessAry conse^tfencc of the regular ascending 
arnkt^ement of parts *ith equal intervals over tlie cirenrnferenoe 
of the axis ; and, if the leaves are nambered coKsecutivelj', their 
numbers will ne{:eg8arily stand in afithmeti oat p regression on the 
oblique ranks, and have certain obvious relations with the pri- 
mary spiral which originates them, as will be seen by projecting 
them on a vertical plane. 

245". Take, for example, the J arrangement, wiiere, as in the 
diagram annexed to Fig. 244, the primitive spiral, written on s 
plane surface, appears in tlwi numlwrs, 1, 2, 3, 4, 5, C, and so 
on : the vertical ranks thus formed ar6 necessarily the numbers 
1-6-11; 4-9-14; 2-7-12; 3-10-15; and 3-8-13. But two 
l>araUet oblique ranks are equally apparent, viz. 1-3-5, which, 
if we coil the diagram, will be continued into 7-9-1 1-1 3-15 ; and 
also the 2-4-6-8-10 continues into 12-14, and so on, if tlie axis 
Im prolonged. Here the circumference is occupied by two secon- 
dary lefl-hand aeries, and we notice that the eomniou difference 
in the sequence of numbers is two ; that is, t he num ber of the 
par allel s econdary spirals is the Hamfeas the common difference of 
the num bcVs o n the leaves that compose them. Agaiu, there are 
other pftrallef secondary spiral ranks, three in nnmbei', which 
ascend to the right ; viz. 1—1-7, continued into 10-13 ; 3-6-11-12, 
continued into 15; and5-8-U-14, &<s. ; where again tliecommdn 
difference, 3, accords with the nnmlMir of such ranks. This fixed 
relation enables us to lay down the prOj>ef numbers on the leaves, 
when they are too crowded for directly following their succes- 
sion, and thus to ascertain the order of Ihe primaiy spiral seri^ 
by noticing what numbers come to be suijerixised in the verti- 
cal ranks. Thus, in the small cone of the American Larch 
(Fig, 244), which usually completes only thi-ec heights of leaves, 
the lowest, highest, nnd a middle one make a vei-tit^l row 
which faces the observer. Marking this first scale 1, and count- 
ing the parallel secondary spirals that wind to the icfl, we find 
that two occupy the whole circumference. From 1, we number 
on the scales of that spiral 3-5-7, and so on, ad<ling the com- 
mon difference 2, at each step. Again, counting fVom tlie base 
the right-hand secondary spirals, we find three of them, and 
therefore proceed to number the lowest one by adding this com- 
mon difference, viz, 1-4-7-10; then, passing to the nest, on 
which the No. 3 has already been fixed, we carry on that se- 
quence, 6-9, &c. ; and on the third, where No. 5 is already 
fixed, we continue the numbering, 8-11, &c. This gives us in 
the vertical rank to which No, 1 l)clongs the sequence 1-6-11, 
showing that the phyllotaxy is of the five-ranked, or f order. 
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it is tkirther noticeabto that the Bmatlcr number of pArall^l 666- 
ottdaiy spirals, 2, agrees with the numerator of the fraction In 
UiiB the f arrangement ; ant) ttiat this number, lulcled to tliat of 
the panitlel secondary spirals which wind in the opposite (tircction, 
viz, '8, gives the denominator of the fraction. This holtte good 
tliroiigiiont ; so that we have onlj' to count the numlicr of i>ar- 
allel secondarj' spirals in the two directions, and assnmc the 
smaller number as the nameratoi', and the sum of this and the 
larger number as the denominator, of the fraction which ex- 
presses the angular divergence aougjit. For this, wc must, how- 
ever, take the order of secondary sirirals nearest tJio vertical 
rank in each direction, when there arc more than two, as in all 
the higher forms. But, in all, it ia necessary to count only tlio 
most manifest secondary spiral of each direction in order to 
lay down the proper number on the leases or scales, and so deter- 
mine the phyllotaxy.* In a rosette of the leaves of Houseleek 
(Fig. 245) and a cone of Pinus Strobus (Pig. 246) , the num- 
bers which am be seen at one view are appended, and in tlic 
Utter the conspicuous secondary spirals are indicated : one to 
left with a common differenoe of 5 ; and two to tlio right, of 
which the most depressed and prominent has the common dif- 
ference of 3, the other, nearest the vertical, the common differ- 
ence 8. The 14th leaf is superposed to the first, indicating the 
fy arrangement. The same conclusion is derived from the num- 
ber of the higher spirals, the smaller 5 for tlic numerator, and 
this added to S for the denominator. The mathematical discus- 
sion of these relations, and of the whole subject of jiliyllotaxy, 
leads into interesting fields. But this sketch may sufDce for 
botanical uses. 

246. ItelatloHsof IVhorlsto Spirals. VerticilUtc and attemate 
phyllotaxy, ^r~whorl8 and spirals, in all complete exemplifica- 
tions, are to be considered morphologicallj' as distinct modes, 
not to be practically homologized into one. Nevertheless, transi- 
tions between the two, and al)rupt changes fmm one to the other 
OQ the same axis are not uncommon, the former especially in 
the foliage, the latter in the blossom. If the ajHral be assumed 
as the fundamental order, it is not difBcult to form a clear con- 
ception as to liow sucli changes come to pass. A single whorl 

' In applying tliU melliod to tlw determination of the pliyllotaxy of a 1 
cone, or any bucIi assemblage of leaves, the student should bu warned that, , 
although the oonel of Pinei and Firs are all normally on the alternate plan ! 
(while those of Cypresses are on the verticil late), yet in individual cases I 
(common in Norway Spruce) the cone ia plainly made up of pairs of c^po- < 
lite scalet which are spirally uranged. See note under 23fl, 
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may most naturally be produced by the aon-devclopment of the 
intemodes between any two, three, or more alternate leaves. 
Two proximate distichously alternate leaves would tlins foiTD a 
pair ; the thi'ee leaves belonging to one turn of the spiral ui the 
triatiehoua (J) ari'angement would com|X)se a trimerous whorl ; 
the five leaves of the two turns in the pentastichous (J) arrange- 
ment, a S-merous whorl, &c. Verifications of this conception, by 
whorls breaking up or reverting to spirals, are occasionally met 
with, and the successive overlapping in spiral order of the 
members of a trimerous or pentamerous whorl is very common. 
The few instances among phtenogamous plants in which the 
leaves ai-e opposite and all in the same plane ' (that is, the suc- 
cessive pairs su|>erposed) may be deduced frera the distichous 
alternate mode becoming opposite without further change, by 
the simple suppression of alternate internodes. The IVequent 
disjunction of the members of the pair in similar and analogous 
cases goes to confirm this view. But the characteristic of whorls 
ordinarily is that prosimate whorls alternate, that pairs de- 
cussate. We cannot homolc^ize this with spiral phyllotasy; 
for in this lies the fiindamental difference between the two plans. 
We can explain it only by a reference to Hofmeister's law, which 
generally governs leaf-origination as to position, namely, that 
succeeding leaves appear directly above the intei-vals between 
the nearest preceding (241, note) : this gives decussation or 
alternation of successive pairs or whorls." 

247. Hj^thesls of the orI^E|)L.j>f both. Instead of regarding 
the spiral path on tho stem which connects successive alternate 
leaves as a purely formal representation, it may be conceived to 
be the line along which the members in some original form were 
physically connected, in the manner of a leaf-like expansion 

1 As in LoranthuB Enropieus, Sx., according to Braun. See 236, note. 

* This renders the vertitillatc an advantageous arrangement, perhaps no 
les» to than the distribution which spiral pliylloiaxy eSecla. Both must be 
considered to have been determined by and tor their respective ntililiei, and 
to have lieen independent determinations. For " there is no continuity or 
principle of connection between spiral arrangements and wliorls " (Chauncey 
Wr^hl) ; since, although Individual whorls are easily reducible to spirals, 
each Buccessirin is an absolute break of tliat system. 

Aa whorls of four members often (as especially in calyx, brads, &c.) may 
' and Bometimes should be viewed as two approximate pairs, so even (he spiral 
of five members, as in a quineuncial calyx, has been conceived to consist of 
two whorls, one of two, the other of three leaves, the second alternating wjlh 
the first as nearly as possible. But this appears far-felched and of loose 
application. It is much clearer as welt as siinpler to regard the alternate 
as the fundanienlal phyllotaxy, and to deduce Inilividual whorls from spirals, 
if need be, rather than to imatc'.nc spirals as somehow evoired from nhorls. 
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resembling a spiral stairway. Upon this supposition, the leaves 
would be the relics, or rather the advantageous results, of the 
alimentation of such a frond-like 
ex^mnsion, the segments sepamtcd 
through the development of the 
stem in length and firmness, and 
modified in the various adaptations 
to the conditions of biglier vege- 
table life; even as leaves themselves 
are modified into tendrils, bud- 
scales, petals, or otiier usefully 8i)ecialized structures. The type 
on this conception would bo a frond, consisting of 
an elongating axis with a continuous leaf-blade on 
one side, and this taking a spii-ally twisted foi-m. 
But the frond of Fucaceous Algie, Hepatica^, and the 
like, is two-bladed. While a onc-bladcd frond, or 
with one blade suppressed, might be the original of 
alternate- leaved spirals, the two-bladed frond, simi- 
larly broken up, would give rise to the opjiosite or 
other varieties of verticillate aiTangcmeut.' 

248. Fasd^eAJi^vTes need to be mentioned here, 
in oitler that they may be excluded from phyllotaxy. 
They are simply a cluster or tuft of leaves, belonging 
to more than one node, and left in a crowded con- 
dition because the int«modcs <lo not lengthen. They 
may belong either to the alternate or the verticillate 
series. In Bai-berry and in the Larch (Fig. 247), 
they are evidently alternate ; asd they may be inferred 
to be so in Pines {Fig. 248), or even may Iw seen to 
be so in the bud-scales which form the sheath sur- 
rounding the base of the 2, 3, or 5 foliage- leaves. 
In Junijjers, the leaves of the fascicles are in the 
verticillat« order. 



' Thia is the ctHiception of the late Chauncey Wriglit. Sec hlielaborate 

uiA most Buggestivo eesfty in Mem. Amer. Acad. Aris nnd Scieneas, ser, 2, 
X. 379, mainlf reprinted in Philoeophiuil Diacuasione (poBthunioue), 2S6-32S, 
n which the whole subjeot of phyllntRX}' ia ncutely discusaod, especially 
n its relation to questions of origin and developcil utilities. His conception 
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Section II. Disposition of Leaves in the Bud. 

249. Vero^on and fstlvatlon aiv terms in general use, under 
which the disposition of leaves in the Imd is treated. The first 
relates to oixlinary leaves in this early condition ; the second, to 
the parts of a flower-bud ; not, liowever, as i-espeets interlion, 
or position on the axis, whicli is plijllotasy (231), but as to 
the ways in which they 
are t-oilcd, folded, over- 
lapped, &c„ either pw«e 
or inter se. PrafoUation 
and Prajloratioti are 
etjmologioally better 
terms, substituted by 
Richard.' 

250. The dosci-iptive 

terms which relate to 

individual leaves or 

!« pai-ts, whether of foli- 

1^ or blossom, mostly range themselves under the heads of 

plications or of enrolling, and are such as the following, the 

sectional diagrams of which are copied ft-om the original figures 

would make the two plans equally priniordiat. But the freedom with 
which theBo ai^tually intercliange on the same axU greatly favors the less 
hypothetical v[ew that whorU may be coixlpnecd spirnls. Tliis assumpe 
only the well-known tact lliat in(ernodeB> may be cotiipltiely non-ilcvclopec]. 

' Better formed and more expressive terms: but the Linniean ones nrc 
most iniise,and. though fanciful, are not mUleading. In Engl is li description, 
it is as convenient ami equally terse to say that the parts are iniliricale, vai- 
vate, ic., " in the bud." Linnieus, in the Pliiloaopiiia Botanies, described 
these dispositjuns uf leaves in the liud under llie term Fuliatio, — not a linppy 
Diune, — but did not treat of them in the flower-bud. Later, in Termini 
Botaniei (Amren. Acad, vi, 1762, reprinted by Giscke in 1T61), he intro- 
duced the wortis Venatio and jEaitixtio in their now i-urrent botanical sense, 
to designate, not the time of leafing and of flowering (spring and summer 
coadition), but llie disposition of the parts in the leaf-bud and flower-bud 
(at least of the petals) as respects foldings, coiling, &c-, of single parts, and 
modes of overlapping or otherwise of contiguous parts. The tcrniinc)logy 
as regards single leaves. Linns>us flxed nearly as it now remains. That of 
leaves or llieir h<>mnli>guesincnnneeti<>o,aii<l as respects the flower-bud, was 
very imperfectly developed until its importance [and nmeh of its termi- 
nology) was indicated by Robert Brown, in his memoir on Froieaces, 1B09, 
in the Pnxh'omus a year later, and in other publications. 

Plgxii (tlie Greek name) is coming into use as a general term for tlie 
folding, &e., of single parts. 

FIQ. 24S-SA4, l.lnnteui illsgraaie at (wctlmiB of leaves In tlie bud 249. Condupll- 
nta. 2IW. PllcHiocir plalteil 251. Convolute. 25lf. Revnlutc. SCS, IiivoIuIb. 2IH. 
irChvinal 
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in the PhiloBopliia Bolanica of Linnieua. Thoj' were applied 
only to foliage, but tlioy are equally a|)plicable to florai i>ai-fa. 
Leaves, and all liomolc^ous or similar oi^aiis, if not simply 
plane, will be either bent or folded ov else moi'o or less rolled up 
in tlie bud. The fii-st lUrec of the following teima relate to the 
former, the i-cmaiiiing terms to the tatter, Tlicj' are as to the 
mode of packing 

Plicate or Plaited (Fig. 250), when folded on the several ribs, 
in tlic manner of & closed fan, as in Maple and Cnrmnt. This 
occurs only in ecitain palmutely veined or nerved leaves. 

Ccrtduplicate (Kig. 24D) , when folded Icngthnise, or doiibl»l 
up Anton tlie niidrib, as in Magnolia; a very common mode. 
Tlie in»per face of the leaf is alwaj's within. 

RecltstU^ .or Injiexed, when the Hpi)er imrt is bent on the 
lower, or the blade on the i>etiote, as in the Tulii>ti-ec (the blade 
of which is also couduplieate) . 

Convolute (Fig. 251), when rolletl up from one mai-gin, i.e. 
one mai^in within the coil, the other without, as in Apricot 
Olid Cherry. 

Involute (Fig. '253), both mai^ns railed toward the midrib 
on tlie upper face, as the leaves of Water Li\y, Violet, &c. ; 
also the |)etals of Steironemn and 'rreman<li'a. 

Revolu te (Fig. 2o2), similarly rolled backward from botli 
mai^ins, as the leaves of Azalea and Roscnuiry. 

Circinal o.r drcinate (Fig. 254) , when coiled from the apex 
downward, as the leaves of Drasei-a and the fixmds of all the 
tine Ferns. 

Corrugide or_ Cruni^ed, as the petals of a Poppy, applies 
to the irregular crumpling of tlie otherwise plane corolla- leaves. 
This is a consequenco of rapid growth in length and breadth 
in a confinc<l siiacc. 

251. The Plf/xii (or folding, &c.) of an individual leaf, of 
which tlic foregoing moiliflcations arc the prineiiml, should be 
dUtinginshc<l ft-om the aiTangemcnt in the bud of the leaves of 
a eiit;le or spiral in i-ospeet to each other. The interest of the 

■ latter centres in the flower-bnd, i. e. in iKstivation. To this the 
following cx|>osition is devoted, although sometimes applicable 
to leaf-bufls also,' 

252, The disposition of i>ai-ts in seativation, in re8i)ect to 
each otiier, is the result i>artly of tlieir relative insertion, that is 

* In tlie Bm^Lvdiiig pAra|p*Bplig, it lu't^cmiL's ntuuBsary to pivsuppose lo 
much knowledge of tlie flower as ia implied in tliu free uao of sucli terms hb 
calyx and eorolla, eepala or tnlyx-lcaTes, anil pptals or (.'orolla-leaTes. See, 
If need be. Chapter VI. Sttt. I. 
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their yhyllotaxy, and jwirtlj' of tlie way in wliicli they comport 
when tlicti' margins moct in growtli. Tliosc leaves wliicti are 
witliin, or of liigher insertion on the axis, will ahnost necessarily 
be enclosed or overiai»[)e(l : tliose which are meinl>ei's strit-tlj" 
of the same whorl or cycle may fail to come into contact, or 
may meet without overlapping at the contiguous nini^ins or 
apex ; yet they may be overlapped, since tbej- insiy Iiave gi'own 
nneqiially or some a little earlier tliaii their fellows. Conse- 
quently, no peifectly clew liuc can lie drawn in tlie Bower l>etween 
cycles and spirals except by their mode of succession. More- 
over, (Estivation strictly so called should be concerned only 
with the disposition among tlicmselvcs of tlio several members 
of one whorl, or of one complete spiral. Ho the altei'nation of 
contiguons whorls, as of the three inner with tlie thi'ee outer 
(lower-leaves of a Lily or a Tulip (the alternative lestivation of 
DoCandolle), is a matter of phjUotaxy, not of lestivation. The 
latter is proi^erlj' concerned onlj' with the rulationa of each three 
ba*-es to each other.' 

253. The proper Bestivations may be classified into tliose in 
which the pai-ts do not overlap, and those in whicli they do. Of 
tlie first, there are two kinds, the tr^en (lesl. 
. aperta) andthef(i/w«e,both<.'liaractcrizecl and 

/> ' named by Brown.*' Of the second, there is 

U \\ one leading kind, the imbricate (adopted bj- 

\ JJ Bi-own from Linniens) , with suboi-dinale modi- 

fications.' Accordingly, tlic n'stivation is 
^^^=-^ said to be 

*" 254. Open or Indeterminate (ces/. aperta)^ 

when the pai-ts do not come into contact in the lind, so as to 



' The BAmo applies to tlie two seta of stpals and of petals in Barberry, in 
Henlspermum, and of tlie petals in Poppy, &c. (300). 
I 2 Linn^us, indeed, liaa, " jEslh-alio valcala, si pulnla se expniiaura instar 
\ gluiiKB graminiB ponuntur," — the naine, but not tlio thing: the glumos of 
I grasseB are not valvatc in the botanital sense. So the term as to its propfr 
1 uEfe may lie said (o originate witli B. Brown. 

» For a brief diBUUssion of " .Estivation and its Terminology," see Amer. 
Jour. Sei. ser. 3, .x. S!0, 1876, 
\ As to names, it ia perliaps more correct to say of the lesliealitm that it is 
I'jwfcri'eiUi'™, conroliilhv, valmdar, &c. (.esl. imhriaitlai, ami-aliUlua, ralviris. &f.), 
) hut of the leaves or pieces, tliat they are imbri'aile, centdule. iialnale, &c., in 
I estivation ; but such pre<.4sion of torni will seldimi lie attended to in botan- 
I ical deacriptions. 

FIG. KIB. Diagrmiuuatic cnwa BOcticni of im uihiiwiihI flnwcrot Uiiileli: lis outer 
circle of floral laavei Isepals) valrate In tlie bail; the Inner (petata) between convoliile 
and inbricate. 
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L-over tliose witliin. The most familiar case is Uutt of tbe petals 
of Mignonette and tlie whole genus Gescila. 

265. Valvate or Valmdar, when the mailing meet sqiiai-ely in tlie 
bud, without any oiorlapiiing, like the valves of a deliieecnt eap 
sule. Familial' examples ai'e aflbnied by the calyx of the Linden 
(Fig. 2do) ; also that of the Mallow, Rhamiiua, Fuchsia, and the 
whole of the several iiatiu'ul oiilere to whieh these Iwlong. A 
modifieation of this, eauBe<l by some indu[)lieatiou or iuvolutiou 
of the edges of the individual leaves, oeciu-s in most ei>eciea of 
Clematis : in Clematis Vii^niana, they ^"^^^^ frfol 

merely project within (vahaie-indupli- ^ *^ /o"^ ®V 
cote) ; iu Clematis Viticella, they are \ \ \0_ ^J^ 

conspicuously involute i^vakate-invoiute)^ \— z^T ^S^- 

or valvfltc with mai^ns involute. Some- ^^ „ 

tiroes (as in the cal^-x of ceilain Malvaeew) the joined e<^es 
]n-ojeet outwardly (or are valval* with reduplicate maigins), but 
only alightlj- so. 

25C. Imb ricate or fm Mciaive is the general name for lestiva- 
tion (or vemation) with overlapping. The name is taken from 
the overlapping of tiles or shingles on a roof, so as to break 
joints or cover edges. It was first applied, bj- Linnieus, to 
leaves or scales on a stem, when thickly set and incnmlfcnt in suc- 
cessive ranks or heights, the iipi)er pailly eovei"ed bj those next 
below. The involucre of an Aster or of the common Sunflower 
is a typical illustration ; as also the leaves of a Came Ilia- Rower, 
tlie sepals as well as the petals ; and the sepals or outer leaves 




of a Flax or a Gei-anium- flower afford a simpler but similar 
instance, altlioiigh, from the parts lieing nearly of the same size 
and at the same height, tlie overlapping is lateral instead of 
obviously from lielow. Fig. 258, 259, and the outer [lart of 
260, also the inner leafy circle ot*3.55, illustiatc in diagram tliis 
ti'ue and simple iinbrieative oestivation of a delinite number of 

FIO. 250. VHlva(o-iii.l«|.llcate fli>wBr-laav«i |calyx| of Clemaiis Virglnlsna, &o. 
or:. Viilvate-involiito. as In C. Viticella. 

PIG. 2W-2eA. IlubiicateieiOivittlDn: 2S8, In two wliurlK of Uir« Icnvca eacli (calyx 
wiil CDtolla); 2ta. uuiie nt Hvo leaves In the nntcr <ircle. tlinw if ilin itiner rlrcle con- 
vnlute; 359, a single set nT tliree loihricated leHvea (In tite ciriilla ot HagnollB), 
almott complatel; eiidrcUiig each oUier. 
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parts.' It is characteristic of it that some parts (one or more) 
are wholly exterior or covering in the bud, and others (one at 
least) interior or covered, at least the mai^na. Imbricative 
lestivation, it will be seen, naturallj' attends alternate or spiral 
phyllotaxy (248, and see Fig. 242, 243) ; and if it be main- 
tained that these sets of three, five, &c., in the blossom are not 
depressed spirals, but whorls or cycles (as may commonly be 
the ease in the corolla, but hardly in the calj-s) , it is not less 
true that the parts are apt to comport themselves in the exact 
manner of a depressed spiral. The kinds of regular imbrication 
of alternate leaves, &c., may be apecifled by the terms or frac- 
tions expressive of the particular grade of phyllotaxy (J, J, ^, 
|, &c.). But some of them have received spocial names, which 
may be employed, as suboi-dinate to the general denomination of 
imbricate. The most important of these &ra the 

^quitim t, where leaves override, the older successively astride 
the next yonngcr. The typical instance is that of aiiripttal or 
two-ranked (},) conduplicat« leaves, successively clasping, at least 
next the base, as in Iris, Fig. 217. In what Linnteus termed 
equilant-triqttetroas (well seen in Fig. 240, 241), the leaves are 
three-ranked (being of the J order), and each imperfectly 
conduplicate. 

Quixicuncial EestJYfltion (aa in the outer part of Fig. 260) is 
simply the imbricate testivation of five leaves (J), in which 
necessarily the first and second are external, the fourth and fifth 
internal, and the third with one margin external, where it over- 
lies the fifth, and the other internal, where it is covered by 
the first. 

Altexnal ive ass tivation. as already stated (252), comes from 
verticillate or cychc phyllotaxy, and the alternation of successive 
whorls. When two such whorls, say of three loaves each (aa in 
Fig. 258), are so condensed or combined as to form apparently 
one set or circle of six members (as in the flower-leaves of moat 
Liliacefe), three members alternate with and are covered by the 
other three, and this sort of imbricate reeti\-ation is produced. 
More properlj-, the two series arc to be considered separately. 
Where the parts are four (as in Fig. 395) , the normal imbrica- 
tion is decussate, two exteriofand two interior. This is some- 

• All the examples referred to regult from ultemale or epiral phyllotaxy, 
the former of higher serieB, ilie latter of the i (Fig. 258, 250), and of the i 
(Fig. 260) order. Instead of eeparating (with DeCaiidoUe and othere) the 
i arrangement as different in kind from the imbricate (under the name of 
quincuncial lestivation}, we should count it as a typiesi ease. Otherwise the 
J-nrrangemcnt might equally claim a generic diatlnclion, also the I, &c. 
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times a clear case of binarj' instead of quaternary, i. «. to be 
counted as two pairs of opposite leaves ; yet it may be a single 
whorl of four, notwithstanding the imbrication. Or these four 
leaves may even, in some eases, be regaixied as a portion of a 
depressed spiral, say of the § order with one piece omitted, and 
the others adjusted so as to fill the space. 

257. There are various deviations from normally imbricative 
(estivation, especially where the members are five, occurring 
some in regular but more in irregular flowers, which need not be 
referred to here. One, for which no specific name is requisite, 
is a case merely of excessive overlapping in the I'^ular way ; 
namely, where each piece completely and concentrically encloses 
the next interior, as shown in Fig. 259, representing three petals 
of Magnolia Umbrella. This the French botanists have called 
convolute aestivation, because the individual leaves are involute 
in a manner approaching the convolute vernation of Linnaeus. 
Another is the Vexi'llar, as in the Pea tribe (Fig. 306), where 
members which should be external have somehow developed as 
internal, both in calyx and corolla. A third (which has received 
the usually quite meaningless name of Corhlear, spoon-like, 
and is also that to which most French botanists singularly re- 
strict the name of imbricative) is a state exactly intermediate 
between the quincuncially imbricate and the convolute or 

■ QOO 

contorted. In it, one leaf is wholly outside, one wholly inside, 
and three with one mai^n inside and the other outside. It occurs 
under two modifications, viz. with the innermost leaf remote fh>m 
the outmost (Fig. 261), and with it next to the outermost as in 
Fig. 262. In view of the intermediate character, we had 
applied to this the somewhat awkward name of (^onvolu le-imbri- 
eate} To bring Fig. 261 back to the quincuncially imbricate 



rsrcl ivrnTolate by one edgs nT tbe 
the ailjiuxnt eAgx at Che fnurtb. 
tnodlfleU towiird inibrionte by one leaf havlne a, margin ln»1de 
lUtdettunvJghlior, 

ConvolulB, or cnnvolullve, nr contortel HwIbWU BKllvatLon, In AiHgrgta. 
M diftgrams, Ibe dark circle above repmenU tlie pnoitlon oT tbe ails, tbo 
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form, we have only to reverse a single overlapping on the left- 
hand side of the figure. To restore Fig. 202 to the oonvoiute, 
we have only to reverse a single overlapping at the lower right- 
hand side. Changes like these, or the reversr, are not rare in 
several species, particularly in the corolla. Tha normal form 
and the deviation often occur in different flowers on the same 
individual, thus indicating an ^asy passage between the imbricate 
testivation in the proper sense and the 

258. Convplafe, otherwise called Obvolute or Contorieil ^ or 
TwiiUd, Tig, 2(i3, and inner circle of Fig. 260. Here each leaf 
successively overlaps a preceding and is overlapped by a following 
one, ail having a slight and equal obliquity of position, so that 
all alike have an exterior and an interior (or a covering and a 
covered) margin, and all appear to be as it were rolled up to- 
gether. This is strikingly aa when the parts are 
broad and much overlapped, as in Fig. 264. Brown 
included this among the fonus of imbricate lestiva- 
tion, and so docs Eichler, particularly distinguishing 
it, however, under the name here preferred. The 
occasional transitions would justify such classiflca- 
tioQ. But in most cases it is so uniform, and in the corolla so 
completely characteristic of whole families (such as Malvacesa, 
Onagraceie, Apocynacese, Gentiauacete, Folemoniacese, &c.), and 
is so distinct in its nature, that it maj' well take rank among 
the primary kinds of (estivation. As to its nature, it is evident 
that while the imbricate mode (at least the ternary, quinary, 
&c.) indicates or imitates spiral phyllotaxy (some members be- 
ing within or with higher insertion than others) , the convolute 
and the valvate (having all the members of the series on the 
same plane) answer to vertieillate phyllotaxy, or to whorls 
instead of depressed spirals.' The name which this mode of 



Hetislow, in Trans. Linn. Soc wr. 
imbricate; the Utter (following t): 

The tubimbricate mode has two vnrieties, dislinguiahed by Eichler (in 
Btiithendiagranime) its ascensioe, when the lower or nnlerior {i. e. the pieoea 
nent the eutrtending bract or leaf) are succeeaively exterior (as in Fig, 261), 
and detcetaive, when the covering is from the upper side, i- e- from the side 

' Still, SB those members of n quincunx which normally should be wholly 
external do Bomelimea become internal during their development in the bud, 
similar changes may be conceived to change a quincuncial into a convolute 
disposition ; but, to effect this, three out of the five overlappings would have 
to l« reversed. 

FIO. 2U. Ci)iivo)ute(alto«lle>l coiitonsdi RBtivallun utBDoroll*. 
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lestivatioQ ought to bear is not yet well settled, but that of com- 
voliUe, here preferred, will probably prevail.' \ 

259. In recapitulatioD, theee principal forms of the oestivation j 
of floral circles maj- be classified in a eynopsis. Thej- arc : I. [ 
those not closed ^ of*ei(orinrfe(ermtna£e; 11. closed; and these \. 
1, with the margins not o^'efTapiiing = ralcate ; 2, with matins / 
overlapping ; a, one or more wiUi both niai^ns covered = imbri- I 
eate; b, t^ with one mai^in covered, the other uncovered^ \ 
J conv<^ule. . 

JO. Plicate or Plaited, when applied to the flower-bud as a 
whole, is in a somewhat difi'ereiit category. The term is here 
used for the plaiting 
of a tnbe or cnp, 
comiwsed of a circle 
of leaves combined 
into one body. It 
is well marked in 

the corolla of Convolvulus and of Datura, and 
in most of the order to which these belong. In 
Campanula, these plMts are all outwardly sa- 
lient and straight (Fig. 265) ; in the corolla of 
most Gentians, the plaits are iaternal and straight 
In Convolvuhis and Datura (Fig. 266-268), 
the narrow plaits overlap one another in a con- 
volute way, when they are said to be Saperroliile. 
In the common Morning Glory and some other 
species of Iixmicea, these plaits are besides spirally- twisted or 

• See article entitled " jEstivation and il» Terminology," nborc referred to. 
The earliest name is Oheoiale, given by Linnsus lo the kind of vernation in 
which two leaves (conduplicate ones in his dia^rBni) are put lof;cther sn 
that one half of eaeU is exterior, the other intprinr. That is just tlie mode 
in quesUon reduced to a single pair of leaves, as it js in the calyx of a I'oppy. 
Hlrbel ia the only botanist who has applied tim term to ffistivalion, and to a 
circle of more than two leaves, and it has never been adopted in botanical 
descriptions. It has the disadvantage that tlie prefix oh to balanienl terms 
means obvereely or inversely. Conlurted (contmia). in English TwiMed, Is in 
early and is the commonest use, and it is sometimes expressive. The objection 
to It is, that contortion or twisting of llie (lower-bud often conspicuously oc- 
curs where there is no overlapping of eilges (as In many species of Tpomcea) ; 
that really no twisting accompanies the overlapping in a inajority of cases 
of this testiyation ; and that when there is a tnisling it ia not rarely in the 
direction contrary to the overlapping; so that the contortion needs to be 




aipanded corolla at Dull 
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contorted in the opposite direction ; that ia, the plaits overlap 
to the right and are twisted to the left.' 

261. Direction of Overlapping, &c. This is to be noted in the 
ternary, quinary, or other forms of spirally disposed imbrication, 
also in convolute and twistc<l or contorted icstivation. It 
may be either to the right (dexlrorse} or to the left {tinistrorse). 
The application of this term depends upon the assumed ])osition 
of the ob9er\-er, whether outside or inside. We always suppose 
him to stand outride, in front of the object : so when the over- 
lapping is from right to left of the observer thus placed, as in 
Fig. 266, it is sinistrorse; when from his leil to right, as in 
Fig. 267, 268, dextrorge.' The direction is generallj- constant, 
hut in many cases only prevalent, in the same plant or the same 
species, or even the same genus: sometimes it is uniform or 
nearly so throughout a whole natural order. 



geparatel; expreseeil. Tn deicribe the iCBtivatinn in such cases a« dextrorium 
contariaet iinislroraunUorta{oT'm similar English words), when the overlapping 
U to the rightand (he twisting to the left, is at leosl awkwaril and cunibrouB. 
Convolute is a fltling name, of occasional early apphcation to this activation 
(as by JuBsleu to the petals of Malraviscus), but without definition in this 
sense ; it has for many years been steadily adopted b; the present writer, 
ii employed by Eichler in Germany, and has recently been adopted by 
G. Henelon a(id others in Great Britain. It has, however, the disadvantage 
of having been used by Linneus tn express the coiling of single leaves, and 
in a manner not wholly congruous, but still with one edge outside and the 
other inside. 

^ In our phraseology, dextrorsely convolute and sinistroisely contorted ; 
in thecurrent phraseology above referred to, dextrorsely contorted or twirted 
and sinistrorsely twistedl 

" The reasons for adopting this view (in opposition to the authority of 
LinntMis and DeCandolleJ are given in note on p. 51. 
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CHAPTER V. 

ANTHOTAXY, OR INFLORESCENCE. 

262. Ikfloeescence, a term which would literally deuote the 
time of flower-bearing, waa applied by Linnieus to the mode, that 
is, to the disposition of blossoms on the axis and as respjcia 
their arrangement with regard to each other. Anthotaxt, a 
name foi'med on the analogy of phjllotaxy, and denoting flower- 
arrangement, is a better term. Tlie subject reatlj' belongs to 
ramification (83, 14—16), and is also concerned with foliation 
and with phyllotaxy. It is most advantageously treated apart, 
immediately preceding the study of the blossom itself. 

263. In and nsar the blossom, 
both axis and foliage very commonly 
undergo modification, either abrupt or 
gradual, giving rise in the former to 
Peduncles and Pedicels, in the latter to 
Bracts and BractUts. 

264. A Bract ^n Latin Bracteq} iaj 
leaf belongmg to or subtending a 
flower^uster, or subtending a flower, 
and differing from the oidinar}- leaves 
in ^me respect, usiiallj' iu.. shape and 
size, not mrely in texture and color.' 
They are commonly, but not always, 
reduced or as if depauperate leaves, of 
little or no account as foliage, but some- 
times of use for protection, sometimes 
livalling the highly colored flower-leaves 

for show, more often insignificant or 200 

minute and functionlcss, sometimes obsolete (as inCrucifene), or 

I Bracts of the first order are sometimes called jfwaneHi:es-(Fo/(a^ora/io), 
or at least these are not well dlstinftuislied froni brac;ts, Bui the term Hornl 
leaves is dcscripth'ely more properly and usually applied to leaves below 
Ihe bracts or proper origin of tlie liowerH^lusters, yot rear them, and un- 
like the proper cnuiine leaves. It is a vague term, and is in some danger of 
being confounded {as it never should be) with another vague term, viz. 
flower-leaves, or the leaf-like organs of the flower itself. 

FIO. see. Bract (Hpatlis) nf Imllan Turnip, partly cut away below to lliow tbe 
Sculijr spike (spadlx) of ilowerB wLkli It sorroDUds. 
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fiigacious. Each flower is subtended by (growa from the axil 
of) a bract in Fig. 277-280, &c. A cluster of flowei-s is sub- 
tended by a conspicuous and colore(.l bractinFig. 'ieu, 270, 271 ; 
by a ciriile of colored bracts, imitating white petals, in Fig. 294. 
Spathe is the name given to such an _enclo3iiio; Jiiact*- or 
to two^iFniore leaves successively^nctosing a flower-cluster. 




Involdcre is the name given to a circle or spiral collection of 
bracts aronnd a flower-cluster, as in Cornel (Fig. 294, also in Fig. 
280 and 286), or around a single flower, as in Hepatica and 
Mallow. A comjjoiind inflorescence may have both a general 
and a partial involucre, one for the general flowei-cluster, others 
subtending the partial clusters. The name of involucre is then 
reserved for the genei-al one ; that of 

I mvoluc el is applieil to the partial, secondary, or ultimate 
involucres. 

Bractlets (Lat. Bracteola, diminutive of bract) are bracta of 
secondary or ullJmate order. For esam|>le, in the slender 
flower-cluster, Fig. 277, & is a bract, subtending each individual 
flower-stalk ; b' is a bractlet, or bract of secondary- order, borne 
on that partial flower-stalk itself. The French naturally translate 
the Latin bracteola into bracteole (pi. hracteoles) : in English, 
bractlet is an idiomatic and better diminutive. 

Falets (Lat. PaletB), also called Chaff, are diminutive or 

FIG. ^ia. MonoplijUaiuipattieoflltdluiTiimlp, wIthtEpmnreereet. 271. Spatlie 
and apadlx of G«Jls. £12. Baceme of Cherry, leaf; ftt bue. 273. DicliDtamoiu cyme. 
274. Panicle of Hesdow-Oiao. 2T5, A corrmb. 
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chaff-ljke bracts or biactjets on tUe axis (or receptacle) and 
among the flowers of a dense inflorescence, such as a head of 
Compositie (27o, Fig. 287, 288) ; and the name is also given 
to an inner series of the 

G lumes of Grasse s. These are peculiar cliaflj' bracts or bract- 
lets wEiSTcEaracterize the inflorescence of Grasses and Sedges. 
■ 2C&. P edancle is th e general n^ mp of i\ flower-ataLk. that is, 
of an axis or stem, uliif^h innlpmi of foliflg^i. m- at least.ordi- 
n ary foliage. BU]) | )oits a 
fl ower-clnsterorasiugl e 
flower. In Fig, 276, 
each peduncle (rising 

from the a:cil of an ordi- ' 

nar]' leaf, and therefore 
answering to a branch) ire 

bears a solitary flower. In Fig. 277, the peduncle bears a series 
of flowers, or a flower-cluster. In this inst ance. each_fIower is 
born e on a flower-s talk o f ita rwTi_llint iip npftit a 

Pkdicel. This is the name given to distinguish 
a partiarHower-stalk, or, more strictlj", the stalk 
of each individual flower of an inflorescence. (Fig. 
277-284.) In less simple flower- clusters, with 
ramiflcation of two, three, or more grades, general 
peduncle, partial peduncles, and pedicels have to be ' 
distinguished : the term pedicel is reserved for tbe 
ultimate ramification. 

Scape is_the name pivcn to a pedun cle risi ng 
from tlie ground, as that of most Primulas, of 
Dodecatheon, Hepatica, and the 80-tMlIeJ"acaules- 
cent or stcmless Violets, *J 

Bmachis (backbone) is a na me given to the as is » 
of inflorescence ; that IsT tlie continuation of the 
Btein or" peduncle through a somewliat elongated 
flower-cluster, as in a spike of Birch or of Plan- 
tain, Fig. 289, 290. Wh en this ax is is short, as in ^ 
a head (Fig. 285-288), it is usually called .the 
Receptacle, a word also used for the axis or cauline- ' 
part of a flower. The context should show when receptacle of 
inflorescence, and when receptacle of the flower itself, is meant. 
Both belong to axis or stem. 

FIQ. ZT6. Honejwott, LTBluiacbln nammalaiiK, vltb Bxlllary one-floverect 
FIG. 27T. A Bi^xsae, olU t, general peduncle lp\ pedteels (p^i, bncta(b), and 
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266. Pojimoii of. Flowfer a or Clusters. Flower-buds accord 
w ith Icaf-b uJs in oi-iginjjjpaitiou, aud structure, to th.irestent at 
least, that the parts of both are leaves ov homol<^uea of leaves, 
crowded in whorls oi- spirals ui>on a short portion of stem or 
axis; and as leaf-buds arc either tei-iii in al or axillarj- (l.i, 75) 
so also are flower-buds ; as a leaf-bud may give lisc to a simple 
or a compound growth, V. e. may branch again and again, or not 
branch at all, so flower-bearing branches, or the flower-bearing 
extremity of a stem or branch, may bear a single flower, or a 
more or less compound cluster. Thus, in Fig. 276, an axillai^- 
pe<luucle, or naketl branch, bears at apex a solitary flower ; in 
Fig. 277, a ijedunclc bears a loose cluster of flowers, each of 
which springs from the axil of a small bract; in Fig. 285, 
a terminal jiednncle beai's at summit a dense flower-cluster. 
Flo wers are either solitaiy or i n clust ers. W hen soU tary, they 
are naturally _w ithout bractStbeingjBlbtended instead (as in Fig. 
276)~E£o^nar^ fplisge. 

267. The elevation either of a solitary flower or a cluster on a 
peduncle, or of individual flowers of a cluster on pedicels, is only 
incidental. The flowers may be stalkless, i. e. sexsiU. 

268. The K inds of Inflorescen ce which have received distinctive 
names are various, but are (ill reducible to two types, which, 
generally well marked, may sometimes pass into each other, and 
which are not rarely combined in tlie same eomj>ound inflores- 
cence.' The two types differ in basis as do axitlai'j' from ter- 
minal buds ; in the one the flowers are axillary or lateral, in the 
other tenninal in respect to the axis from wliich each flower or 
its pedicel arises. But inasmucli as every- flower, whatever its 
jjosition, is terminal to its own stalk or axis, it is better to dis- 
tinguish the two types in other terms, and to name them the 

269. In iieflnUft and Defini te, or, in equivalent and similar terms, 
the In determina te and Determinate.' Each maj- be either simple 
or compound. It is from tue simple that the delinitions are to 
be drawn. In the former type, the rhachis or main axis of the 
inflorescence is not tei-minated by a flower, but lateral axes, or 
pedicels, are. In the latter, iKttli tlie main or primary and the 
lateral or secondary axes or stalks are so terminated. An inde- 
terminate flower-cluster may go on to develop intemode after 

1 Iiifloreicenee, as lias boon well insJBted on by Guillsud (in Bull. Soc. 
Bot. France, iv. 29). is B mode, not a thing. The thinfjB sometimes but in- 
appropriately so called are flower-cluslcre, for wliith, if a general technical 
name is needed,thatof .^nlkinia, in English .:4nM«iny, suggested hy GuiUand, 
is as good as anj. 

* Also named by Eichler (Blflthendiagranime, 83, following Giiillaud, I. c.) 
the Cymaie and the Bolrgtae type. 
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intemode of axis, and one or more leaves (bi-acts) at each node, 
and then a flower in the axil of each bract, (intil its strength or 
capability' is exhausted. Or it m&y stop short with very few 
flowers ; but the uppermost and youngest one will not really ter- 



minate the iliactiis (t. e. come ft'om a terminal bud), though it 
may appear to do so, (t'ig. 272, 277-279, &c.) The lower 
flower-buds are evidently the oldest, and accoi-dingly tlie first to 
expand ; and the expansion will proceed regularlj' from below 
upward: wherefore this type of inflorescence has l>cen called the 
Ascending or Acropetal; likewise the CentripHal, because, when 
the flowers are bi-oiight to the same level or near it (as in Fig. 
279, 280) by a lengthening of the lower pedicels, with or with- 
out relative shortening of the rhachis, the evolution 
seen to proceed itom circumference to centre. 
► There is thus no lack of names ; but, inasmuch as 
the following tji^e is commonly referred to under tlie 
general name of Oymose, to this has recently been ■ 
given the counterpart name of Botryose. (271.) 




270. A determinate flower-cluster (as seen in its gradual 
development which is not rarely presented) has the last intemode 

no. 2Ig.2B0. DIagrniui of liideBoita, ln<lelerniiniit«, raritrjpeul, ur botryiwe In- 
floreKance: 2TS, Kaeonio^ 279, Coryoib; 2X0, (Jnibel. 

no. 2KI-2g4 DlagraiuB ot ileanlte, deterniliinte, ceiitrlfUgHl. or cjiiiive Inflores- 
cence; ZSLafftlMorilescencllngracenie; S§2.a BolitaryteTniliwl flower; 283. Hiniewltta 
two lateral flowen developtng. rormlng a 3-flowered cjnie; 2»4, PHiim ^•ittl lateral 
polnntloe 3-floweral, or a p^r at S-flowered cymes, bealde Hie central or primar; 
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of iteasJB terminated by a flower (Fig. 281-284), Tfaicli answers 
to a temiinal bud. If more flowers appear, so as to compose a 
cluster, they spring trom tlie axils, preferably from the highest 
axils, and are later. The order of evolution is shown in the flgures 
by the size of the flower-buds or degree of expansion of the 
blossoms. Fig. 281 best shows whj- a determinate or definite in- 
florescence is sometimes said to be Descending ; Fig. 283 shows 
why it is called Centrifugal, the central flower first expanding ; 
Fig. 284l exhibits the lateral or circumferential partial clusters 
later than the central blossom, and their lateral flowers later 
than tlieir central. 

271. Tari eties of Indetermin at e or Bofarasc Infloresc ence. The 
names of most of these have been fixed from thetimoof Linneeus, 
but defined without reference to tlie order of evolution of the 
flowers. TLey are the Raceme, Corymb, and Umbel, with flowei-s 
raised on pedicels ; the Spike and Head, with sessile flowers ; 
also some modifications of tliesc, notably the Ament and tlie 
Spadix. Th e, raceme may be taken us the t j^ie. Botryt is 1 
equivalent to racemus, &e. ; and, as the tj-pe includes diversity I 
of forms to which the name racemose would seem inapplicable, > 
the term boirt/ose (hotrytitchen of Etchler) is best chosen as the I 
general name of it, and is a good counterpart to cymose for tbe ] 
other typo. 

272. AKa ccmc (illustrate<l in Fig. 272, 277, and by diagram 
in Fig. 278) is a simple flower-ciuster, in which the flowers, 
on tJieir own lateral or axillarj' pedicels and of somewhat equal 
lengtli, are arranged along a relatively more or less elongated 
rliaehis or axis of inflorescence. The common Barbeny, Cur- 
rant, Clioke-Cheny and Black Cherrj-, and Lily of the Valley 
are familiar examples. 

273. k C^jnb (Fig. 275, 279) is ^a sjiorter and broader 
botryose cluster, which differs from a raceme only in the relatively 
silver rhachis and longer lower pecliceb ; the cjuster thus^- 
coming flnt-topi)ed or convex. The centripetal character is tlius 
made apjMireut. T!ie greater number of the corymbs of Linnieus \ 
and succeeding botanists are cymes, the conti-al flower flret ex- i 
panding. And the tenn corymbose or eoryml)-like Is still much > 
used in descriptive Imtanj' for a ramification wliicli is mainly of I 
the cymose tj-pc, and where in strictness the tenn cjTuose should ) 
be employed. 

274. An Umbel (Fig. 280), as in Asclepiaa, &c., differs IVom 
a corymb only in tlie extreme abbreviation of the rhachis or axis- 
onoHorescence, and the general equaUty of tlie pedicels which 
thui~all a{q>ear to originate from tlie apex of the pednnclc, and 
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So reeemble the rays of an umbrella ; whence the name, and 
whence also the pedicels or partial podunclea of an um bel are 
te rmed its ~ffgyi. ' 'The traets, bi-onght by tlie noii-dovelopment 
of internodea into a depressed spiral or apparent (or aometimes 
real) whorl, become an involucre. (264.) An umbel or any 
similar cluster when sessile (vriUiout a common peduncle) , and 
tlie parts crowded, is sometimes cillefl a Fatcide (or the pedicels 
said to be feacieUd) ; but this tei-m Las been differently defined. 
(280.) It is better not to nse it for any special kind of inflores- 
cence, biit simply in the sense of a bundle of whatever sort. 
This will accord witli the sense in which it is applied to an 
aggi'egntion of loaves. (248.) 

275. A HBadorCapitnlom (Fig. 285}_is a globular cluster of 
s essile flowers, like those of Eed Clover, Bntton-bush, and 
Plane-tree. Tlie pedicels need not l)e absolutely wanting, but 
only very short. An umbel 
witli iKKlicc ls much abbrevi- \ 
atctrUms passes into a lica<l, 
08 In Krj-iigiiim, &c. And 
n head witli rliachis elongated 
passes into a spike. The 
eho FE rhacii is of a head veiy 
comm only takes tlic name of 
r ecep tacle . (2Cy,) The whole 
may ]>e snbtendwl by con- 
sptcnoiis bracts forming an 
involucre (2G4) as in Fig. 
286, or may lie destitute of 
any, as in Fig. 285. On ac- 
eoimt of the compactness 
and mutual pressure under 
growth, the bracts among ^ 

the flowers of such heads (normally one subtending each blos- 
som) are apt to be nidimentarj-, reduced to little scales, or 
abortive, or completely wanting. In the latter case, the recep- 
tacle is said to l>e naled {mide), i.e. naked of bracts: wlicn 
tliey are present, it is pahaie or chaffj/. A peculiar sort of head, 
not undescning a st»ecial name (though this is not necessary 
in descriptive Iwtany), is the 

A ntiiodium . the so-called ComiMJimd Flower of the earlier 
botanists, which gives tlie name to the vast owlci' of Compositte. 

FIG. i»B. CeptiHlmitliuB ocrldontallg. the BuUon-bnfli ; n imlr of Je»Tn, and k 
lorniliial pcrluncle beuing k deiiM ben^Jealittiilum) of Howera. 
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The name means "resembling a flower." Although it has all 
the characters of a true head, the resemblance to a flower is 



remai'kably striking, the involucre imitating a calyx, and the 
strap-shaped (ligulate) corollas of the several flowers imitating 
the petals of a single blossom. In some (such as Dandelion 
and tlie Cichory, Fig. 286) , all 
the flowers of the head bear 
T these petal-like corollas ; in 
' more (such as Aster, Sun- 
flower, and Coreopsis, Fig. 
287), only an outer circle of 
flowers does so ; the remain- 
der, smaller and fllling the 
centre (or di»k), may by the 
*" casual observer be taken for 

stamens and pistils, and further the deception. The rhachis 
or receptacle of a head of this kind is commonly depressed, 
bearing the flowers on wliat then becomes the upper surface, 
which adds to the imitation.' 

Stcohium. This name, given to the Fig-tVnit, should be here 
referred to, as it is a sort of inflorescence, of the general nature 
of a head, but with receptacle external and flowers enclosed 

/ ' The receplaole of nn Anlliodiani liaa been termed Cliitanlhlnia or Phor- 
\ aathium ; anil ile involucre, a PeripkuranlJiium or Peridiniam. The head has 
ylikewise lieen named a Cephalanthiuni. 

FIG. aso. FlonerJnf branch of Cichory, nitb two \\eai\a of ligulate flowers, of 
natur&l etzo. 

FIG. 28J. VerllualsocUoiiofaheailor ilowereofttCoTBOiiBlB. 
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within. See Fig. 657-659 (683), wliere its moiphology is ex- 
plained and illustrated. Viewed as an inflorescence, it lias abo 
been named a Hypanthodium. 



276. A ^lk« is a cluster of se ssile (or apparently or nearly 
sessile) lateral fiowei's'on an elongated axis. It may be de- 
fined by coii^iTso1f,~as ahead with the rharliis lengthened 
(indeed a young head often becomes a spike wlien oUlcr), and 
equally as a raceme with the (Xidicels 
all much shortened or wanting. A 
common Mullein and a I'lantain 
(Plantago, Fig. 290) are familiar ex- 
amples. Two modifications of the 
spike (or sometimes of the head) gen- 
erally bear distinct names, although 
not distinguishable by exact and con- 
stant characters, viz, : — 

> Sfadix, a spike or head with a 

I fleshy or thickened rhachis. The 

I term is almost restricted to the Aram 
family and Palms, and to cases in 
which the inflorescence is accompanied 
by the peculiar bract or bracts called 
I a spathe (Fig. 269-271). But the 
I two do not always go tt^ether : in 
j Acorusand Orontinm thci-o is proi>erly 

I no spathe to llie spadix ; while in the 
Iris family the bracts are said to form ** "* 

ia spathe, and there is no S]>adix. In I'alms, the principal i-eason 
for naming the inflorescence a spadix is its inclusion in a 
spathe before anthesis. 



FIQ. 288. A slice of Fig. 38T. mure enlargeil. with one tabular perfect flo 
■tBndinjc on Uie receptnde. und nublemleil by Its brort orcliaff (!<); Hltw c 
and Dent ral ray-flnw«r Anil part of another [c,e)i ind,ft, the bracts or lei 
ininlocre nre men In seclinii. 

mo. 289. Catkin of Wbite nirch. ZOO. Toangttilkaof Plantafo majoc. 
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Amemt c f rt-pr'M This ia merely that kiod of spike witli 
scaly bracts borne by the Birch (Fig, 289), Poplai', Willow, and, 
as to one sort of flowers,, by the Oak, Walnut, aiifl Ilickoi^', 
which are accordingly called amentaceo us trees. Catkins usually 
fall off in one piece, after flowering or tVuiting. All tme catkins 
are unisexual. " " 



y^ 



ii '. Anyof these forms of simple inflorescence may be com- 
^ Ktundc tl. Itacemes may tnemseives be disposed in i-acemcs, spikes 
in spikes (as in Triticum), heads 
be aggn^ted in heads, umbels in 
umbels, corjmbs may be corym- 
bosely compounil, &c. ; forming 
, compound racemis, spikes, wnbeir, 

' and the like, the terminology of 

which is easy. The most nsual 
, . ^. case of tnily lioinomoiphmis ix>m- 

■^ <JWA"'^' *'"' ' pomiding is tbat of umbels ; the 

Inflorescence of much the lai^er part of Umbelliferse licing in 
compound umbels, as in Fig. 290*. There is then the general 
umbel, tlie rays of which become peduncles to 
tlie partial umbels, and the rays of the latter 
are pedicels. UmbeUa and Umbdlalte desig- 
nate in Latin terminology the general and its 
partial umbels. UmbeiUu (coined by the late 
(J\ \ / " Dr. Darlington) may well replace the latter 
^i^ as the English diminutive. But umbels are 

Q \ yO sometimes racemosely arranged, as in Aralia 
•^ '- spinosa, heads may be arranged in spikes, 
and so on. 

278, A Panicle, of the simple and normal 
sort (as illustrated in Fig. 291), is produced 
wITcn a raceme becomes irregularly compound 
by some (usually the lower) of its pedicels 
developing into peduncles carrjing several 
flowers, or more than one, or branching again 
anil again in the same oixlor. But in com- 
]x>nnd clnsters generally the secondary and 
tertiary ramifications are apt to differ in ty|>c 
as well as in particular mode, giving rise to 
heteromorphousormise<l inflorescence. (288.) 
As Linnseus defined the term, and as it has generallj- been em- 
ployed in botanical descriptions, the panicle is a general term 

FIQ. 2S0i>. CompnunJ umbel of C.iiii«ay. '^i. Adni]jlu jianlclc. 
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for any loose and diversely- branched cluster, with pedicellate 
flowers. It is therefore difSciilt to restrict it in practice to the 
indeterminate type. 

279. Tarletlcg of Determinate or Cymoae Inflorwccnce . The 
plan of this type has been sutliuiently esplainwl. (270.) Its 
simplest condition is that of a solitarj' teiintnal flower, gjeduncn- 
late or pedicellate (as in Fig. 282), or sessile. The production 
of more flowers necessitates new axes il-om beneatli, ftom the 
axils of adjacent leaves or bracts. These, beln^ later, render 
the evolution centrifugal. The simplest fiower-cluster (unless 
we call the solitary flower of Fig. 282 a one-flowered cluster) is 
that of Fig. 283, where a secortdary floral axis or i)eduncle has 
developed from the axil of each leaf of the uppennost pair, or 
whei-e with alternate leaves there is a single uppermost leaf, and 
then onlj' one such peduncle, and thus is produced a thi-ee- (or 
two-) flowered cymose cluster. The flower of the primaj X-axis 
is narked by its braetlesa pedun cle (theref ore a i>e dicel> ; ilic 
lat eral and secondarj' peduncles are known (commonlj' or nor- 
mally) byjheir bracts or~li"ract; tlie portion bel ow the biact s 
ia proper p eduncle ; that above, of suigle intevaode, jjsjlicel. 
Bracts, like other leaves, have potential buds in then- axils ; these 
in an inflorescence give the third order of ramification, each 
branch tip|>ed with ita flower ; and bo on, 

280. The Cyme is the general name of tlits kind of flower-cluatev 
in its various forms. One of these very simple cymes, by itself or 
as a partof alaigercyme, maybe called a C^mwfe. The regubr 




cyme usually accompanies opposite or other gi-ades of verticillate 
leaves, but is not rare in the alternate ari-angemeut. It is 
readiest understood in an opjxisite-ieaved plant with regular 
opix>8ite ramification, as in an Arenaria, Fig. 292. Bj- its con- 
stitution, a cyme proceeds fi-om simple to compound. It mat- 



3d by Google 



152 ASTHOTAXY, OE INFLORESCENCE. 

tera little whether Its development is progressive, the flowers of 
theultimateramificatioDscxitaiidiiigatter the earlier have matured 
&utt, and witli subtending bracts conspicuous or foliaceous ; or 
whether, as in Elder and Hydrangea (Fig. 293, and in Fig. 
273), the bracts arc minute and caducous or abortive, and the 
ramification complete with all the flower-buds well formed before 
the oldest expand, so that the wliole is in blossom almost at tJie 
same time. But a cj-me may be properly said to l>e comixjund 
when tlie primari' axis in it is a pe<luncle instead of a i^edicel, 



and supports a cluster (cyme or eymnle) instead of a solitary 
central flower at the main divisions,' One form of tlie regular 
cyme, on account of its compactnessr is named the 

Glomeeule. This is merely a cjTnosc inflorescence, of any 
aortTwnicn is condensed into the form of a head, or approach- 
ing it. Of this kind is tlie so-called liead of Cornus florida, and 
of the herbaceous C. Canadensis (Fig. 294), which sliows the 

I Tlie diciiotumous or two-brnncheil cyme in tlie commoneet. bin is Bome- 
limos marked liy Buppresaion of iniemwicB; sis. [cir example, where the 
branc'lies are apparciitlj in foura, in an unibclliforni way ; but those nre two 
seta of two, with the intemodc between the pairs extremely sliort : or where, 
as in Elder, the branches or rays are Ave, in this uuc eonsisling of the same 
two paira and a fentml one, whlcii is a many-flnwered continuation of the 
primary axis. Or 0-rayed cymes, &c., may be founded upon allernale leaves 
with shortened intemodes, the rays or peduncles axillary U> them thus 
broDght into an apparent nborl. 

Bravaia distmgulshed cymes as aiuttiiKimas. with three or more lateral 
axes ; bipanms, with two ; and aiipiirouii, with only one (cyme multipsre, 
btpare, tinipare) To these Eiehler pives the suhstantive names, severally, 
of Pleiochaiiiiiii , Dichatium, and Moaochasiaia. Only tlic latter needs illustra- 
tion ; the others being as it were compounds of this. 

FIQ, 293. Cnmpound cyme or Hyilrui^a; witli some neutml aiitl eiilnrseil luar- 
Ilual Sowen. 
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cotn|>osition best, on close examination. A condensed t)iit less 

capitate cyme, or cluster of cjmes, was called by Itd-jKr and 

DeCandolte a Fascic le ; and tliis teiminoic^' lias Itecii mucli 

ado|)t«d. It 18 properly cnougli 

said to be a fascicle, wliicb, as 

use<I Ity Linnteus and others, 

incans a bundle, or close collection 

of ijarts, whether leaves, jjedun- 

cles, or flowei-8 ; but a fascicle is 

not necessarily a cyme (274) , nor is 

there need of a. special substantive 

name for a compact cyme, wliicli 

may either be simply so called or 

it may jmss into the glomerule. 

281. Botryoldal forms of Cymose 
TypC) 9T False Racemes, &c. The 

regular cyme seldom continues - 

witli all its ramifications. In 
Fig. 292, after the second forkii^, 
one of the two lateral peduncles 

mostly fails to appear, and in some ^ ™ 

parte one of the bracts also ; and ultimately the lateral peduncle 
present is bi-actless, lilce the central, therefore equally incapable 
of further ramiftcation, being reduced t« a pedicel of n single inter- 
node. Th is suppression some - 
tiraes begins at the first fo ris- 
in g or at tlie very base ; aiid^ 
wlic n_ follow e d tliroughout, i t 
re duces a biparous ordichoto- 
mous cyme to one half, and, 
c onverts this hal f (when tlie 
axis sti'aightsns) into the sem- 

h\^^rt> frf H rat-P mC if th e 
fl owers arc ppdimlli'd. or nf a 
sp jkp when l.ln^v arc sessile. a« '-' 

Fig. 296 is a diagram of such an inflorescence as that of Fig. 292. 
with one hitcral branch uniformly suppressed at each division, the 
wanting membei-s indicated by short dotted lines. Cases exem- 
plifying this occur in jwrtions of tlie inflorescence of some of our 
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smaller Hypericums, and notably in H. Sarotbra, in vhich the 
leaves are all i-educed to bracts. It is not alwaj's easy to show 
why thisisnotatruei'aceme. But the other bract of the pair, upon 
that supposition, is unaccountably empty : the successive angular 
divergence of each joint of the a.xis of inflorescence in theyoimger 
part, which commonly runs into a coil, finds explanation in the view 
that each portion is the lateral branch from the axil of the subtend- 
ing leaf: and occasionally the other axil produces a similar one, 
thus revealing the cjTnose character. When the bract fVom the 
axil of which the missing branch should come disapiiears also, as 
sometimes it does, and uniformly on the same side, a state of 
things like that of the upper part of Fig. 297 occurs. The same 
figure may sen'e for the arrangement coreesponding to that of 
Fig. 206, only with alternate leaves. But then, close as the imi- 
tation of a raceme here is, the position of each flower in respect 
to the bract supplies a criterion. White in a true raceme the 
flower stands in the axil of its bract, here it stands on the oppo- 
site side of the axis, or at least is quite away from the axil. 

282. Sjmp odi al form a. The explanation is that the axis of 
inflorescence in such cases, continuous as it appears to be. Is 
not a simple one, is n ot a monopod e. ''iitji t^ff/r-ff (110, 116, 
notes), i.e. consists of a . s eries of ■topmingly auperposed intei-- 
nod es whic h belong to succesaiva generatioaa of ax£8^.g9.cli a-tis 
beM;s _a__paiviif leavtts (Fig. 296) or a, single leaf (Fig. 297), 
is continued beyond into a peduncle (or pedicel in these 
instances), and is terminated by a flower. Fro m the ax il 
p romptly springs a_new axis or branch, vigorous enough soon 
to throw theacljacent pedicel and flower to one side : this 
bears its leaf or pair of leaves, and is terminated like its prede- 
cessor with a flower; and so on indefinitely. The_fact that- the 
al ternate leaves or bracts aralhroffn jnore or less strictly Ja one 
side^ and the flowers to the other, in Fig. 2!»7, shows that these 
leaves do not belong to one and the same axis ; for Alternate 
leaves are never one-i-anketl or disposed preponderating ly along 
one side of an axis, as in this diagram, and as is seen in the 
inflorescence of a Houseleek, &c. 

283. A fiirther difficu lty in the morphol<^y of chistere of this 
class comes from the early abortion or complete auppreasion of 
bracts. 'I^his is not unknown in botiyose inflorescence, occurring 
in the racemes of almost all Cruciferse ; it is very conmion in the 
cymose of all varieties, and esiweiall}' in the imiiiarous ones in 
question, wliicli chaiaclerize or abound in Borraginacete, Hydro- 
phylloceie, and other natui'al orders. In some genera or species, 
the bracts are present, or at least the lower ones ; in others, 
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absent ; m Bome, either occaslonallj' present or wanting in the 
same species or individiia,!. It is only by analogy, therefc»«, 
and by a comparison of allied plants, that the nature of some of 
these flower- clusters can be made out. With the botanists of a 
preceding generation, these one-sided clusters were all described 
as racemes or spikes. Botanists still find it convenient to con- 
tinue the use of tbese names for them is botanical descriptions, 
adding, however, as occasion requires, the qualification that they 
are ftdae racemei or spikei, or cymose racemes, and the like ; or 
else, by reversing the phrase, with stiicter correctness they call 
t^em racemiform or spici/orm cymes, &c. 

284. Commonly these false racemes or spikes (or b^Tjoidal 
c \TneB. if we so nam e then^ l are drcinate or inrolled from the 
apex when young, in the manner of a crosier, straightening as 
they come into bk>ssom or fruiting. Likening them to a scorpion 



scorpimd. 
oidX The 



As the coil is a Helix, it has also been named helieoid? The 
flowers are then thrown, more or less strictly, to the outer side 
of the coiled rhachis, where there is room for them ; and so these 
false racemes or spikes are secund or unilateral. The particular 
aiithotaxy and phyllotaxy of the various sympodial and botryoi- 
dal forms of cymose inflorescence become ratlier difficult ; and 
the sorts which have been elaborately classified into Bi>ecies 
(and have no little morphok>gical interest) are connected by 
such transitions, and are based on such nice or sometimes theo- 
retical particulai's, that the terminology' based on them is seldom 
conveniently applicable to descriptive botany, at least as to snb- 
stantive names. 

285. One of the latest and simplest elassiflcations of ej'mes is 
that of Eichler in his BlQthendiagrainme.^ 

' Scorpioid and Helieoid have been earefutty distinguLslied by later I 
morphologisU, on attonnt of some ditferenc* in the niode of eyolutloD and 
arrangement of the flowers along one eide of the rhaeUls, by which lliey I 
lu^'ium jmyjQnifpii \x, gcorpioid, oue-rantted in helit.'oi<l. But practically i 
the two kinds of duale'reXre not alwaja reaiiny"3IacriniinHled ; anil in gen- j 
erai terminology a single name, with subordinate qnalifying lerras, is uiffi- ( 
eient. Sc orpioid is t he older and commoner one, therefure the most jwoppr | 
to lie used in the generic sense. 
2 Cymosic Tvrrftl.issified without reference lo bracts, which are bo often 

wanting) ; divided into 
a. Lateral axes lliree or more: Pleiockasiuiii, the multiparous cyme ot 

Bravaia. 
0. Lateral axes tvo: DiCiiaSiuh, the biparaas cyme of Bravaia. 
y. Lateral axis one: Monochasicm, the miiparoas cyme of Bravais. 

The latter, or the corresponding divisions of tlie preceding sorts, maj be 
divided as follows : 
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286, Sundry complications and obacuiities aie occasionally 
encountered in anthotasy or phyllotasy, which cannot here be 

• Lateral axes transTeree (o [lie relatively main axis. 

1. Lateral axes in encceuive generatinns always falling on the eame 

side of the relatively main axis : Schradbel [sorewlikc] or Bostrvx 
[ringlet orciirl|. the aniparoua heUtoid cyme of Bravais. 

2. Lateral axes falling alternately on opposite sides of the relatively main 

axis : Wickel or Cincimhub [a curl|, the vBiparoas Korpiaid cyme of 

• • Lateral axes medial [in the same plane] relative lo the main axis. 

3. Lateral axes in snci^essive generations always on the back side of the 

axis from which it springs: Fachel, Rn[pii>iuH [fan], 

4. Lateral axes in successive generations always on the upper side of the 

axis from whieh it springs : Sichel, Dbepaniuu (sickle]. 
The subjoined simple diagrams from F4chler (Fig. 293-303) illustrate 
these forms. Tlic ramiflcation is given without the bracts, whieh theoreti- 
cally or actually subtend Ihc axes of each generation. The student may add 
them, and so more readily appreliend the characters. 

Eichler recognizes the forms with median (antero-posterior) posirlon of 

s in Monocoiyledons only. 

i natural to disticliaas phyl- 

totaxy, and it accords with 

the general rule that, in mono- 

cotylednnous plants, the first 

leaf of the branch, or the com- 

._jnly solitary bractlet of the 

?' peduncle, stands over against 

' and facing the bract or leaf 

"" ae from the axil of which said 

branch or peduncle springs, i. e. is posterior and next the parent axis, as 

ahowQ in the diagram, Fig. 304, S05. 





FIG. 296. Diagram of tlie Cincinjiia 

FIG. 300. JHagTftm uf the Rhipidiim 

FIG. 301. Diagram of the ZTsponiui 
mccessloD. trom left to right. 



299. Diagrsm of the Boatryx The flown 
302. Ground plan, Inilkatlng tbe order i 
. 303. Ground plan, the flowers evolved i 
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explained, except through full details : such as flotfers standing 
by the aide of a leaf, or a small leaf by the side of a lai^er one, 

Tlie transverse or oblique position of secondary axes or peduncles, as in 
Eicliler'B first Iwo species, brings the flowers of the false rai^me or «pike 
out of line of tlie synipodial axis and bracts, neither in tlie anita, as in true 
racemes, nor opposite ibem, as in liie Jiliipidiimi and Drepanium, but on one 
side of this plane or the other. This is most common in Uicoiyledong (in 
Drosera, Sedum, Sempervivum, and Hyoscjamus, in Borraginacen and 
Hydropliyllacete, &c.l, and is not rare in Monocotyledons, ospecially with 
tristiclioua pliyllolaxy, as in Tradescantia. In the Bosiryx. Fig. ^, the 
bractlet is anterior or falls on tlie eame side as the bract, or, in other terms, 
tile successive bracts nre all on one side, the inner side, of tlie lieli.t ; and tlie 
Drepanium (li'ig. 301) is like it; this is the beliooiil cyme of Bravais, &c., 
and its flowers are comntonty one-ranked. In the Cincinnusorlruescorpioid 
cyme (Fig. 2I)S|, and equally m the Rhipidlam (Fig. 300), the bracts f^I 
alternately on opposite or different sliles of the sympodial rhacbis, because 
the single bract (4'} of each succ'essive secondary axis (n') stands next the 
axis (a) and over agamst the bract {b) of tlie generation preceding. The 
flower? in these generally fall into two parallel ranks (conspicuously so 
when crowded) on the upper side of the rhaehis, on which, in the cincinnns 
or true scorpioid cluster, they are usually sessile or nearly so (or spicatej, 
as is well seen in Heliotropes^ and in very many Borraginaceous and Hydro- 
phyllaceous species, in Houseleek, Tcadestantia erecta, &c. This c 
through antidromg, tlist is, the phyllotaxy of 
each successive axis of the sympode ( with its 
one bract, or by suppression without it) changes 
direction, from right to left and from left to 
right alternately. Fig. 301 is a plan of this 
two-ranked unilateral arrangement. When not 
too crowded, both Cincinnus anil Rhipidium 
are apt to have a zigzag rhachis. 

These two laat-mentioned kinds arc so gen- 
erally alike in character, as are equally the 
Bostryx and the Drepanium, that the four spe- 
cies may as well be reduced to two. As these 
severally mclude the scorpioid and the helicoid 
uniparous cymes of modem anthotaxy, these 
terms may be retained to designate tliem. Or. 
if other terms in use be preferred to scorpioid 
and helicoid, the form with two-ranked flowers 
may be denominated Ciacinnal, that with single- sb" 

ranked DoSr^choidal. But in neither type is the rhachis always (Miled 
up, although commonly more or less so in the undeveloped slate, 

Willie these forms generally imitate racemes or spikes, it will be noted 
that Elg. 300 specially imitates a corymb in form and in seeming acropetal 
or centripetal evolution. And when, as in this figure, the bracts ate all 
absent, no obvious external difference remains, 

Fia. SOS*, Gmuiiil plan(ttom Eicliler'B Bliithenilliwniiime, I. 38)ortlieBCort4old 
InfloreBcence of Triu1«ecaiitlA erecia, between bract {B) below and axis (a) above: 
I,, II,. Ill,, Ac, tUesaccediJveflowers: v' is Uie bractlet uf tlie flmtiinil bract of tlie 
seconil Hower, and so Ilie others In sncceBBlnn up to v> and h emtll undevelopod one 
berond. The fliiire I stOxed to sacb flower Indlmtes the flrst floral lesf. 
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OF a pedlicel or peduncle above &ad out of coimection vith tbe 
leaf which should subteud and accompany it.' 

287. Mixed InDweecence is not unoommon. Thia name is 
given to clusters or ramifications in which the two tjpe$ are con- 
joi4ed. Being hctei'oiaori^ous, they are almost necessarily c<»n- 
pound, the two types belonging to crifferent orders of ramification. 
But under it may be included cases of comparatively simple 
inflorescence, at least in the beginning, some of which nearly 
ihse the two types intooue. In the Teasel (Dipsacus), aqappai'- 
ently simple head or short spike comes first into flower at the 
middle, ftora which the flowering proceeds i-egularly to the base. 
Had it begun at the top, it would answer to Fig. 281, which, 
blossoming from above downwai'd by simple uniflorous lateral 
axes along a monopodial primaiy axis, is a simple racemiform 
cyme, while it may also be called a reversed or determinate raceme. 
Something of this sort may be seen in certain species of Cam- 
panula, with viigate inflorescence, the terminal blossom earliest, 
the others following irregularly, or partly downward and partly 
upward. In C. rapunculoides, when rather depauperate and 
the inflorescence simple, the evolution is that of a true raceme, 
except that a flower at length terminates the axis and develops 
earlier than the upper half of the raceme. In Liatris spicata 
and its near I'elatives, the heads, on the virgate general axis, 
come into flower in an almost regular descending onlcr, or ai-e 
reverselj} spicaU. If in Fig. 281 the lower pedicels were prolonged 
to the level of the upper, a simple corymbiform cyme would l>e 
seen, with simple centrifugal evolution, that is, regularly from 
the centre to the margin ; this is the counterpait of the rhipidium , 
or fan-shaped cyme, of Fig. 300, in which the evolution of tlie 
blossoms is as regularly centripetal. The exjilanation of the 
paradox is not far to seek. 

I The poeilion of a pedicel at the aide of a liratt in false ratemes ig ex- 
plained in the foregoing note. It may occur in true raeeniose infloreecenee 
by the reduetiou of eessilc seL-ondary rauemes down to an umbel of two 
flowers, traneverse la tlie bract |as in many species of l>esn)Odium>, and 
tbiw teeetingly lateral to it, or lo a single ltow«r on the right or loft of it. 
The coalescence of a pedicel to (lie axis for a considerable height above the 
Bubteniiing bract in a simple infloreftcence, or above the last leaf in A 
gympodisl yne {cencuulescfiicr of Schiniper), is common. So likewise bracts 
or leaves nifty be for a good distance adnale to sympodial slioola, whether 
peduncles or leafy flowerless branches. Tliis (named reaiuJucence by 
Schimper) is of most frequent occurrence in Solanaceie (in Datura, Atropa, 
moat species of Solanum, &e.), and is the explanation of their eo-called 
ffeminatt leaves, where a large leaf (rea!ly belonging lower down) has a 
small leaf by the side of it. See Wydler in Bot. Zeit. ii. 689, &c., Seadtaer 
in Fl. Bras. \. L83, aad Eichlet, Bliitheud. i. IW. 
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288. Co mpottnt) mixed inflores cence is verj- vArions and com- 
mon ; but tEe combinations have hardly called for special terms, 
being usually disposed *f by a separate mention of the general 
and of the partial anthotaxj-, or that of the main axis of inflo- 
rescence and that of its ensuing ramiflcation.' In Compositie, 
for instance, the ilowers are always in true heads, of centripetal 
evolution. The heads toi'minati> main stems as well as latentl 
branches, so that they are ccntriftigally or cymosely diq>0Bed. 
The reverse occurs in all Labiatte and most Scropbulariacefe, 
where the flowers, when cltist«red, arc in cymes, but these cymea 
are tVora axils, and develop in centripetal order. It is this 
arrangement which mainly characterizes the 

Thyr sus. A c ompound infloreaccncc of more or_less elo ngat ed 
shape, with the primary ramification centripetal or Ixjfiyose, the 
secondary or the ultimate centrifiigal or cymose. To the defini- 
tion is generally added, that the middle primary bi-anches are 
longer than the upper and lower, rendering the whole cluster 
narrower at top and bottom, and sometimes that it is compact ; 
but these particulars belong only to typical examples, smA as 
the inflorescence of Lilac and H orsecfaestnu t. In the former, the 
thyrsus is usually compound. AJoosc thirsuajs i 

Mixed pAsrcL E. It is seldom that a repeatedly branching 
inflorescenee of the paniculate mode is of one tj7>c in all ita 
successive ramifications. Either the primarily centripetal will 
become centrifugal in the ultimate divisions, or the primarily 
centriftigal will by suppression soon run into false botryose 
forms, into apparent racemose or spieate aulsdi visions. So that 
the name Panicle in terminolc^^ is generally applied to all such 
mixed comjjound inflorescence, as well as to the hom<^eneously 
botrjosej_(278.) 

"Vebticillaster is a name given to a jwiir of opposite and 
sess^ile or' somewhat sessile ejTnes of a thyrsus or thyrsiform 
inflorescence, which, when full, seem to make a kind of *-erticil or 
wliorl around the stem, as in very many Labiatse. The name 
was originally given to each one of the pair of cjmes ; but it is 
better and more commonly used to denote the whole glomerule 
or false whorl prodiic-ed by the seeming confluence of the two 
dusters into one which surrounds tite stem. 



' Guillaud (in his memoir nn IitfloroBcentp, published in Bull. Soc. Bot 
Frnnee, iv.) propoaea to ilc?sit(nate as Cgmo-Dolrsea the mixed infloresceiice 
coinpoted of cymes developed in boUyose order, i.f. the tliyrBne; and 
Bctry-Ci/mta, the reverse i:aae of racemes, &c., cymosely aRgregated. For 
tlie former, the old name tlijrsus serves appropriately and well. 
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289. The Bclatlons of Bract, B ractle t. M d Flower slioiild lierc 
be noticed, although the subject in i>art belongs rather to the 
section on Flora! Sjnmietiy. (315.) • 

290. Anterior and Posterior, otherwise called [aferior and 
Superior, nnd therefore /Miner and Upper,' are yvimaiy relations 
of position of an axillaiy flower witli i-esi)ect to subtending bract 
and the axis to which the bract i^ertains. The flower is placed 
between the two. The i wrtio ii of the flower which faces the 
enbt«nding bract is t\ienntgr{Qr, likewise c-allcd inferior or lmt<er. 

' ^he opi)08it« i»rtion which faces the axis of 

inflorescence is the posterior, or superior, or 
upper. The i-ight and left sides are kUeral. 
(Fig. 304, 306.) These relations do not 
\ appear in a solitary flower terminating a 
wimple stem ; but when such an axis produces 
axillaiy branches with a teiminal flower, the 
relation of this flower to the preceding axis 
and its leaf is manifest, just as in indet«rmi- 
nate inflorescence. 

291. Ml gdian aa d TransrerM- The position of \mrts which lie 
in antoro-posterior line, or lietween bi-act and axis, is median. 
Thus, in Fig. 304 and 305, the parts are all in the median plane : 
in Fig, S06, the bractlets, If, f^, are lateral or coUaieral, or (being 
in the opposite plane) Iramoerse. 

292. Pnami^n nf Rr^jj^fH. The rulc has already been laid 
down (285) that the first leaf of an alternate- leaved socondarj' 
axis is in Monoctjledons usually median and iwsterior, that is, 
farthest away from the subtending leaf (as in Fig. 304, 305) ; 
in Dicotjledons, lateral or transverse. When these secondaiy 
axes are one-flowered peduncles or jiediceb, the leaf or leaves 
(if any) they bear are bractlets.^ Commonly there is only this 

1 Mot (witli propriety, although the terms have been so used) exterior or 
wilier for the anterior, and interior or inner for the potterior position. Tliesc 
terms should be resened for the relative posilinn on the axis of suci'eegivc 
circles or parts of cin^les, spirals, &c. Covering or overlapping parts are 
exterior or outer in respect to those overUpped, 

* Latin Bi-acteola: : not that they are small bracts, but braets of an ulti- 
mate axis. In axiUary inflorescenee, tlie distinction between bractlet and 
bract is obvious: in case of a solitary terminal flower, there is no ground of 
difference : in terminal or cymose inflorescence, the difference is arbilraiy ; 
but we may restrict the term bractlet to the last bract or pair. 

German botanists mostly distinguish between bracts, as a leaf subtending 
a flower or cluster, and bractlets, by terming the former a DeckblaU, and the 

>t papilionaceous flower ami ils relalinn to axis 
(o), 
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ptosteiior one to a simple axis in Monocotyledons, and two 
ti-ansverae ones in Dicotyledons, i. e. one to the right and the 
other to the left of the subtending bract, Fig, 306, I' h'. When 
the latter fonn a pair, they are perliaps alwaya truly transverse ; 
when alternate, they stand more or less on the opposite sides and 
transverse. When more tlian one in Monocotyledons, they may 
become either median or ti-ansverse, or even intermediate. Tlio 
relation of bracttcts or bract, that is, of the last leaves of inflo- 
rescence, to the first of tlie blossom, might be considered cither 
under Phyllotaxy or under Floral Symmetry. In general, it 
maj- be noted that successive membere stand over the widest 
intei-vals ; ^ in otiier words, that the firet leaf of the flower is as 
far awaj- as may be ft-om the highest bi-actlet. For instance, 
when there is a single and i>osterior bractlet, as is common in 
Monocotyledons, the first leaf of the flower is anterior, tlie 
next two right and left at 120°. When there is a single and 
lateral bractlet and five leaves in the firet circle of the flower 
(which occurs only in Dicotyledons), the first leaf of this circle 
is either exactly on the opposite side from the bract, or at a 
divei^ence of two fifths, the latter falling into tlie continuous 
spiral. When with a pair of bractlets, right and left, the first 
flower-leaf is at i divet^ence from one (the upiiermost) of them 
when the circle is of tliree, or at % when of five members, or near 
it ; but witli many exceptions.* 

A tabular view of the kinds of inflorescence and their termi- 
nology, serving as a key, may aid the student.* 



latter, being Itie leaves which the new axU fir»t bears, VorWsUnr, which is 
also the narne they apply to primnrdial leaves in germination. 

' In accordance with Hofmeister's law ; but (as Elchler remarks) not to 
be explained on his mechanical principle of production in this plat'c (wcnuM 
of the greater room: for the position of the first member of an axillary 
flower is mostly the same as regards the subtending bract when the bractlets 
are wanting. 

" When braetlelB are wanting, the leaves of the first floral circle it two 
are right and left; if three, two lateral-poaterior and one anterior; when 
live, the odd one conimonlj in the median line, either anterior or posterior. 



■ INFLORESCENCE is either Pure, all of one type, or Mixed, of the two types 

combined. The Types are: 
I. Main axis not arrested and tenninsled by a (tower. Indeltrmiaatt, ladifi- 

nt'fe, AcTOpetnl or Aicendian, Cenlr^etal, or BornTOSB. 
II. Main and lateral axes arrcated and terminated by a flower. Determinate, 

Drfimlc, DeKending, Cealrifiigal, or CVHOBE. 
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I. BOTRYOSE TYPE. 

1, Siw/jfe, wjth lateral axes uiibranched and terminated by a single (lower, and 
Flowers on pedicels, 
■Of BOinewh*! equal length on acompsralivelyelot^sted ixU, Kackmb! 
The lower ones longer iImh tile upper, and iiMiii axis .Jiort, . Corymb. 
Of nearly equal length on an undeveloped main axis, . . Umiiri. 

Flowers sesaile on a very short main isis, Head 

Ftowen Ewslle on a eomparatively elongated main axi Spikk. 

A fle«hy ii[Hke or head is a SrADix. 

A Bcalv-bracled epihe is an Asiknt or 

Catkin. 
a. CwM/wiiBci, with laleral axei branched once or more, bearing clualers instead of 

Irregularly racem.Bily or corymbowly coin|»ound, . . PAStCLE. 
Honiugeneously and regularly compound, as 

Raceincs in a raeeine, . .' Cowpotjsn Raceme. 

Corj-Mibs corymbose, Compovkd Cohtmk. 



Umbels in 






Spikes spicate Compound Sfike. 

Homogeneoualy compound, the secondary ramiftcation 
unlike the primary, as Headt racentoK, Umbth ^lUad, 
Spika paidckd, &c. 

11. CYMOSE TTPE. 
SimpU, with terminal axis of each geaenition one^owered. 
Jftmopodiiil, the axis of each generation evidently re- 

eotved into branches, ; . . . Tbue Ctwe. 

These more than two, PWcic*n»nitn or MuLTlPAHOtia Ctm 

These only two, . . . Dichatium, Dieh-iamma or Uh'ahous Cvmk. 
BympadUil, the apparently simple axis continued by 

Mimocluui»m. Falte Raceme or Spike, BoUgoK ' " 



Flowers two-ranked on one side of rhachis, ScoBPiinu Umi>Aiu>iis Cvhk. 
a. Compound, with terniiiial axes for one or more earlier 
generations bearing a cyme instead of a single 
flower, VarioHs sorts of CoBPOcsi) Cyme. 

in. MIXED INFLORESCENCE. 
1. ^nomoioH) smple, with onbranched on«-flow«»d htentt 

axes I28T), such as . . . Pahtly hevehsed Spikes on IUcnix» 
3. Campowad. of various combinations, of which there are 
names for the subjoined ; ~ 
Primary inflorescence bolryose, with axis etongalingi 

secondary (-ymose. THTHSua. 

Pur of such opposite cymes seemingly confluent round 

tlie main axis, VebtiCIU.astEK. 

Pantcte with some of the ramiHcations cymose, . . . HtxBD Panicle. 
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CHAPTER VI. 

THE FLOWER. 
Section I. Its Nature, PABxa, and Metamorpht. 

293. F lower-bui>s are homologous wijh (morithologicaUy an- 
swering to) le af-biids ; and.tha'. occupy the same, position a, (266.) 
A Flower is a simple axis or a terminal iwrtion of one, in a 
phEen<^amous plant, witb its leaves developed in special forms, 
and subservient to sexual reproduction instead of vegetation. 

294, In passing from vegetation to reproduction, it is not 
always eaay to determine exactly whore the flower begins. The 
same axis whicli bcai-s a flower or floral oig;ans at summit bears 
vegetative leaves or foliage below. Or when it does not, a« 
when an axillary flower-stalk or pedicel is bractless, the change 
to actual organs of reproduction is seldom abrupt. Usually 
there are floral envelopes, within and under the protection of 
which in the bud the essential oi^ans of the flower are formed. 
Some or all of these protecting parts, in very many flowers, are 
either obvious leaves or sufficiently foliaceous to suggest their 
leafy nature ; and even when the texture is delicate, and other 
colors take the place of the sober green of vegetation, they are 
still popularly said to be the leaves of the blossom. These pro- 
tecting and often showy parts, though not tJiemselves directly 
subservient to reproduction, have always been accounted as 
parts of the flower.' Between the lowest or outermost of these 
and the bractlets and bracts there are various and sometimes 
complete gradations. The axis itself occasionally undergoes 
changes in such a way as to render the determination of the 
actual beginning of the flower somewhat arbitrary. Moreover, 
the flower itself is extremely various in different plants, in some 
consisting of a great number of pieces, in others of few or only 
one; in some the constituent pieces are separate, in others 
combined. Tlie flower is best understood, therefore, by taking 
some particular specimen or class of flowers as a representative 

' Indeed. Ihe colored leaves, or envelopes in whntever form, eBBentially 
were the flower in most of the ante-Unman definitions (that of Lud^lg 
excepted), as tiiey are still mainly so in popular appreheneion. 
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or pattern, and eapeciallj' some one which is both complete and 
morphologically simple. 

295. Such a flower consists of two kinds of organs, viz. the 
Protecting Oi^ans, leaves of the blossom, or floral envelopes, 
which, when of two sets, are Calyx and Corolla; and the 
Essential Rcprodnctive Organs, which co-operate in the production 
of seed, the Stamens and Pistils. 

296. Fl oral EiiTclopcs, Perianth, or rerJEonC; the floral leaves 
or coverings, J-iie lonner is a proiwr English designation of 
these paits, taken collectively. , But in descriptive botany, 
where a single word is preferable, sometimes the asme perianth 
(La.t. perianthium) , sometimes th&t of perigone (ov petigonnim) , 
is nsed. Perianlkium,^ a Linneaan term, has been objected to, 
because it etymologically denotes something aronnd the flower ; 
but it seems not inappropriate for the envelo|)es which surround 

an the essential partoftheflower. Perigonium, 

a later term, has t he advantage of mea.mpg 
some thing ar ound the repr oductive oi ^ansj 
which IS precisely what it is. Neither name 
is much used, except where the perianth or 
perigone is simple or in one set (when it is 
almost always calyx), or whei'e it is of two 
circles having the gon- 
ei-al api>earance of one 
and needing deacrij)- 
tive treatment as such, 
n the petaloideons 
Monocotyledons. It is 
also used where the 
aa 3» 010 311 3ia moqtholt^- is ambigu- 

ous. Generally, the floral envelopes are ti-eated distinctively aa 
calyx and corolla, one or the other of which (mostly the corolla) 
may be wanting. 

297. The Calyx is the outer set of floral envelopes. That is 
its only definition. Commonlj- it is more herbaceous or foUaceous 
than the corolla, and more persistent, yet sometimes, as in the 
Poppy family, it is the more deciduous of the two. Not rarely it 

' LinnteuB (and about the same time Ludwig) used it in the sense of a 
proper calyx, yet wUh gome vagueness. Mirbcl and Brown established It 
in the sense of the collective floral covering. DeCandolle revived Ehrhart's 

FIG. 307. ThBcnrnplBlsflowerofaCriiBHuliv. 308. Pl^n-ara of lie crosMectiou In 
IliB boil, Bhiiwliig the relative poBhlon of ita parts The nve jiiecea of tlie exterior 

tbmugli tlietr antliera ; the Innermoat, of tlie five plutlls. 

FIO. 30!) A aepsl; 310, a petal; 311, a stamen; aad 312, a plitU rtom Che flower 
n Ftg. 307. 
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is as highly colored. A name being wanted for the individual 
leaves which make up the calyx, analogoua to that for corolla- 
lea\es, DeCandolle adopted Necker'a coioi^e of the word tepal. 
Cal yx-leavBH arc. SpT-tT. x . 

^8. The Corolla is the inner set of floral envelopes, usually (but 
not always) of delicate texture and other than green color, form- 
ing therefore the moat showy part of the blossom. Its several 
leaver are the prTfl" ' — — 

^299. The floi-ai enveloi>ea are for the protection of the oi^ans 
■within, in the bud or sometimea afterward. Also, some of them, 
by theii' bright colors, their fragrance, and their saccharine or 
other secretions, serve for allurement of inaects to the blossom, to 
mutual advantage. (504.) This furnishes a reason for neutral 
flowei-a, those devoid of essential oi^ans, which sometimea 
occur along with less conspicuous perfect onea. " The leaves of 
the flower" are therefore indirectly subservient to reproduction. 

300. The essential ot^ans, being commonly plural 
in number, sometimes need a collective name. Where- 
fore, the aggregate stamens of a flower have been 
called the AwDiwEauM ; the pistils, the Gyncecium.' 

301. The Stamens' arc the faJA ^f fp Hili^»f, 
orga^H of a Bowpf A complete stamen (Fig. 311, 
SIS) consists of I'ilament (/), the stalk or support, 
and Anther (o), a double sac or body of two cells, 
side by side, filled with a powdery substance, Pollen, which is 
at length discharged, usually through a slit or cleft of each cell. 

nell-fornied name of perigonium, and in the spnse here given. But later (in 
tlie Organoprapliie) he proposed to restrict it to caBes in which tlie part is 
of ambiguous nature, as in Monocotyledons. The earlier deflnilion is no 
doubt the proper one; but the occasions for using the term in descriptive 
botany are mainly where the nature may aeem to be ambiguous or tun. 
fused, or where, from the union or close iiniilarity of outer and innereircles, 
it is most convenient to treat the parts as forming one organ. 

' Fabius Colunina, at the close of llic sixteenth eentiiry, appears to liave 
introduced this temi, or, as Toumefort declares, " primuj omnium quod 
aciam Petali vncem proprie usurpavit, ut folia floruin a foliia proprje diclis 
disliiigueret." 

' The mftle household and the female household respectively, terms i]i- 
trodueed by Ricper (Linntea, i. 437), in the form of aiidraceam and jjNaceuin ; 
but the diphthong in the latter should also be a. The orthography 
andraciam and gifnaaum (early adopted by Bentham, in Labiatarum Gen et 
Spec.)ia conformable to the I.tnniean Moruccia, Durcia, &c. 

' The name (from the Greek and Latin name of the warp of the ancient 
upright loom, and thence used in the sense of Ihreadsj was applied, down 
to Tournefort and later, to the filaments; and the anthers were termed 

FIG. 313. Slamen. oimpnKeil of/, Ulameut, and a, antlier, with cell* opaulug 
latenllT ami discharging polleii. 
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302. T he PIbHIb, one or more to tbe Sower, are the female o r 
se ed-bearing organs .' A complete pistil is clistinguislied Into 
three parts: the Ovary (Lat, 
Oi-arium, Fig. 314, a, shown in verti- 
' cal section, and Fig. 315, by LinnEena 
named Germeu), the hollow portiOTi 
, at the base which contains the 
Ovules, or bodies destined to be- 
come seeds ; the Style (b), or colum- 
nar prolongation of the a^^cx of tbe 
'^ ovavy ; and the Stigma (c), a portion 

of the auiface of the style denuded of epidermis, 
sometimes a mere point or a small knob at the 
apex of tbe stj-le, but often forming a single or 
double line running down a part of its inner face, 
and assuming a great diversity of appearance in 
diiferent plants. The ovary and the stigma are the 
essential i>art8. The style (as also the filament of a 
„!f stamen) may be altogether wanting. 

apiret. It came in lime to be uae^l as now for the wliole organ; bat Lud- 
wig (Inst. Beg. Veg.). •" i'^^t apparently first bo defined it, and introduced 
tlie term Anlher for the Apex of Ray, or TItecu of Grew. 

'■ Following LinncBus, this term is liere freely used in the plural, and for 
each actual separate member of the gyntecium, each organ which has an 
ovarj, stigma, and commonly a style, Toumefort, who appears to have 
introduced the word, employed it in the sense of gyinKcium. Many authors 
define it thus, and llien practically eliminate from botany lliie, nne of the 
oldest of its terms, and one by no means superfluous. The typical piaiilluni 
of Toumefort is that of the Crown Imperial (Inst. i. 69, &" tab. 1) and the 
name is from the likeness to a pestle in a mortar. As it soon became im- 
possible to apply the same name to the pistil of a Fritillaria or of a Flum, 
tlie cluster of such organs in Callha, and the capitate cluster and receptacle 
of such organs In a Ranunculus or Anemone, Linnnus, and Ludwig before 
him. took the idea of Tuurnefort's name, and used it accordingly. 

" PisliUam est pars interior et media floris, qusc ex ovario et stylo com- 
ponitur. . . , Oiiarium est pars pistilli inferior, qute futuri fructus delinea- 
tionem listit. . . . Stglaa est pars pistilli ex ovario centro produda. ■ . . 
Summitas styli Tel ejus partium Stu/ma dicitur," ■ Ludwig, Inst Reg. Veg. 
41-43, 1742. Without mentioning the plural, the pistil is thus defined in a 
way which necessitates its use. Linnteus (in Phil. Bot.) first defines Stamen 
and Pistillum in the singular number, enumerating' the three parts of the 
latter, and afterwards (p, 67) declares that "Pistilla diSerunt quoad 

Fta 314, Vertical sactlun of a ristil, shonlng the Interior oT Us ovary, a, to one 
Blile of which are attached numeioas eiales, d: above Is the style, A, tipped by the 

FIG. 315. A plum of Oroeeula, like that uf Fig. 312, but mora magnlfled, and cot 
acrom through theoTBty, tusbow Its cell, and theovnles It contains ; atoo pulled open 
belnw at the suture. At the iumniit nf the style Is seen a somowhat pspilloBe purtlon, 
ik'Hiltute or epidermis, extending a little way down tbe inner face: this is the stigma. 
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303. TljA Tm-im, or Iteccpty-lfl of the flower, also named 
Thalamus," ia the axis which beai-s all the other parts, that 
upon which they are all t t 
(inediat^ij- or immediately) j. 
ioserted. These ai-e all ho- V 
mologous with leaves. This 
is extremity of stem, i 
floral axis, out of which the 
oi^ns described grow, 
succession, like leaves ' 
the stem ; the calyx from 
the very base, the petals an 
next within or above the calyx, then the stamens, finally the 
pistils, which, whether several or only one, terminate or seem to 
terminate the axis. (Fig. 31C.) 

304. Mclaworphosla. If flower-buds are homologous with 
leaf-buds, and the parts of the flower therefore answer to leaves 
modified to special functions (293) , then the kind of flower here 
employed in explaining and naming liiese parts is a proper 
pattern blossom. For the oi^ans are all sejiarate pieces, 
arranged on the receptacle as leaves are on the stem, the outer- 
most manifestly haf-like, the next equally so in shape, though 
not in color, the stamens indeed have no such outward resem- 
blance, but the ripe pistils open down the inner angle and 
flatten out into a leaf-like form. The adopted theory supposes 
that stamens and pistils, as welt as sepals and petals, are honiolo- 



/' etu,, and eo elsewhere, besides foundin); liis orders on the num- 
ber of pUtils. Among even French autliors, Mirbel (1816) writes, " Le 
noinbre dcs pistils n'est ptut Ic mSme dans toules lea esp^cee," &;■ Moquin- 
Taiidun freely refers to pistile in the plural, and Aug. St. Hilaire takes 
wliolly tlie view here adopted, distinguiihlng the solitary pistil into simple 
and compound. DeCandolle, in Tli^orie Elementaire, third edition, writes, 
" Chftque carpel eat un petit tout, un pUtil entier, uompos* d'an ovaire, d'uii 
style, et d'un sti^pnate." Of En^^ish authors, no other need be cited than 
Robert Brown. The terms In question, then, are : — 

Ogmrcitim. the female system of a flower, lutcen as a whole. 

Pistil, each separate member of the gynoecium ; this either simple or 
compound. 

Ovary, the ovnlifcrous portion of a pistil. Subalituling a part for the 
whole, this term Is often used when the wiiole pistil is meant. 

Carpel, or Carpid, or Carpa/iAi/U, each pistil-leaf ; whether distinct as in 
simple or apocarpous pistils, or in combination of two or more to form a com- 
pound or ayncatpous pistil. 

• By Toumetort, and adopted by Ludwig. Sereplmidam Jlorii, LinnBus. 
Thoria, Salisbury. Tariig (the proper form), DeCandolle. 
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gous with leaies ; that the se^utls ai-e compamtively tittle, the 
petals more, and the reproductive organs much modified from the 
type, that is from the leaf of vegetation. This is sinopl)' what 
is meant by the proj^sition that all these organs are transfonned 
or metamorphosed leaves. What would have been leaves, if 
the development bad gone on as a vegetative branch, have iu 
the blossom developed in other forms, adapted to other func- 
tions. L innteus expressed thisjdea. along w ith_otlier^Qi-e_ 
a ueculative c onceptions, dimlv a ppi-ehe in^pi^i ^y ^l'" i''ir"iii Vfg"- 
table IVfetamorphosis. Not long afterwards, this fecund idea 
of "a commbnTyiJerTlie leaf, of which 'the'j.Iaiti' of the flower j 
&c., were r^ai-ded as modifications, was more clearly and differ- 
ently ■ develg])ecn>y~a'" phiTosophicai phjisiolo^stTl Ssitar F i-etteric 
Woffi Thirty years kter, it was again and wholly; inc^ pen i T^ 
en tly develo ped b^ Goethe, in a long- neglected but.pow well- 
known essay, on the Metamorphosis of Plants. Twenty-three 
years aflcrwards, similar ideas were agaia iiidependeaUy pro- 
pounded by DeCandolle, from a different theoretical point of 
view ; and finally the investigation of phyllotaxy has completed 
the evidence of the morphological unity of foliaceous and floral 



' The contribation of Linnieiis ii on p. 301 of the Pliilosophia Bolaaica, 
1751 ; and alt that is pertinent a in the following proposiliona : — 

Plumulam seminis gaepiua terminat ant flos auC gemma. 

Principium florura et foliorum idem eet. 

Principium gemmarum et foliorum Idem est. 

Gemma constat foliunim rudimenlis. 

Periantliium git ex cimnatis foliorum rudimentls. 

Hia dissertation, l*rolep8la Planlarum, in Amcen. Acad. vi. (17flO), added 
notliing but olwcure speculations to the former comparatively clear 
statements, 

Kaapar Friedrjch Wolff's contribution is in his Theoria Gcnerationis, 
mainly concerning animals, published in 1769, and an enlarged and amended 
edition in 1774. He first clearly conceives the plant as f<nTned of two ele- 
ments, stem and leaf, but develops only tho morphology of the latter, and 
under the hypothesis that leaves of vegetation liocome bud-scales or Ooral 
organs, as the ease may be, through degenerescence or diminution of vege- 
tative force, wEiich is renewed in the bud or in the seed. 

Johann Wolfgang Giilhe's Vereuch die Metamorphose der Ptlanzen zu 
erkliircn was published in 1780. in 86 pages. For the translations and 
reproductions, see I'ritzel, Thesaurus. To the French translation by Soret, 
with German text accompanying (Stuttgart, 1831), and also lo that of Ch. 
Martens ((Euv. Hist. Nat de G<£the, Paris, 1837), are joined the author's inters 
cstingnolesandanecdoiesof later periods, down to 1831. The dcgencrescenM 
by diminution of vegetative force with renewals by generation, prop<)unded 
by Wolff, in GcEtlie's essay takes the form of successive expansion ami con- 
traction of ot^ns. 

A. F. DeCandolle's Thtorle ^le'mentairc de Botanique appeared In 1813, 
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305. It will be understood that metamorpkotis. as appl ied to 
leaves and tlio'Tikc, fs a ITgtiratrve espffeSSidiiJ "adding nothing to 
oifr kno wlalge nor to c leamcis of expressionj_ but rather _liable^ 
to" mislead. I'he 9ubstance_oF the'3octfine i8_w«ify oft^e. Its 
proof and its value lie in the satisfactory explanation of the facts, 
all of which it co-ordinates readily into a consistent and simple 
system. As a pplied to the fl ower , two kinds of evidence may 
be adduced, one from the normal, the^ other from Ter atoloQic al 
conditions of blossoms. The principal evidence of the first class 
is that supplied by 

306. PosiUon and Transitions. As illustrated in the preced- 
ing chapter, the flower occupies the place of an ordinary bud or 
leaf-biid. Also 'the parts" "6rtne ii owe"i~are arranged on the 
receptacle_a3 leaves are arranged on the stem, i, e. they conform 
to'phjllota.\y, as well in passing fiom leaves and bracts to the 
perianth, as in the position of the floml oi^ns in respect to each 
other. This is partly shown in the preceding chapters, and 
is to be further illustrated. Sepals, petals, stamens, and 
pistils are either in whorls or in spirals, and have notbing 
in their arrai^mcuts as to position which is not paralleled in 
the foliage. 

307. The ividence from transitions has to be gathered from a 
gr eat vari ety of p lants. Ve^' commonly the change is abrupt 
fr om foliage" to' brac ts, fVom_^racS^{6"'c"aIyx-Ieavcs,"ri-om these lo 
corolla- leaves, and from these to stamens. But instances abound 
in which every one of the intervals is bridged by transitions or 

a second edilton 1S19 ; a third (revised hy Alphonse DcCniidulle), in 1S44, 
is postiminons. The Organographie Vci.i'lBle, in which the morpholng; of 
tlie earlier work is developed, appeared in IS27. The leading idea is that 
ot Bjninietry, of organs gyininetrii^lir disposed arnond an axis (the 
homologf of foliar niid floral organs not at first apprehended), but this 
symmetry disguised or deranged more or less by unions (Bolderingg) of 
honiogeneoua or heterogeneous parts, by irregularities or inequalities of 
growth, by abortions, &,c. 

The reason why tlie ot^ns in question have a nonnal symmetrical dis- 
position on the vegetative and floral axes waa not rcaehed by DeCandolle, 
nor was it perceived that the arrangement ot leaves and of floral organs was 
identical. All this vtag the contribution of phyllolaxy, — a subject which 
was approached by Bonnet (an associate of DeCandolle's father), and first 
invesligaled by the late Karl Si:liimpcr and Alexander Braun, beginning 
about the year 1^29. 

It is interesting to know that Wolff's work was wholly unknown to 
G<Btlie in i;eO, and that both Wolff's and Gicilie's were unknown to DeCan. 
dolle until after the publication of the second edition of the latter's Theorie 
fil^mentaire, in 1819. WTien the Organographie appeared, the essay of G<Blhe 
had come to light ; and contemporary contributions to floral morpliology by 
I'etit-Thouars, R. Brown, Dunal, and Rieper, were adding their influence. 
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intermediate forms. The gradual transition trom ordinary fqj i- 
age to bracts and bractlets Ts exceedingly common. In color \ 
— ~" and texture it is not rare to i 

, meet with bracts which vie • 
I with, or indeed surpasa, pet- 1 
- als themselves in delicacy and 
■. brightness ; and in such cases 
they assume a principal office 
of flower-leaves, that of con- 
spicuous show for attraction. 
Scarlet Sage, Painted-Cup \ 
I (Castilleia) , and the Poin- 
; settia, with other Euphorbias ' 
of the conservatories, are ex- 
amples of this. In the flowei's i 
817 of Barberry, it is by a nearly 1 

arbitrary selection that bractlets are distinguished from sepals ; 
in Calycanthus, in many kinds of Cactus, and in Nelumbium, \ 
tlie same is true 1 
as to bractlets, se- j 
pals, and petals ; in", 
Water-Lily (Nym- ■ 
phiea, Fig. 318), 
there is a grad ual "' 
tr ansition from t he 
sep als throuprh the 
J petals to s tamens ; 
' in Xilies and most i 
Uly-like flowers, se- ( 
pals are as brightly 7 
colored as petals, \ 
and commonly more J 
or less combined 
3J5 with them. When 

the perianth-leaves are of only one set, it is not at all by color or 
texture that this perianth can be assigned to calyx or to corolla. 
Normal transitions from a stamen to a pistil could not, in the 
nature of the case, be expected, 

308. Teratological TransItioDS and Changes. Te ratology is 
the study of monstrosities." These in the vegetable kingdom 



FIO. 317. CACtus-Qcraer {MBmUlaria cteBplUea), vltli bractlets, sepals, and pelala 
FIG. 318. Series exlilblllng translClaii from sepsla to stamena In Mymplisa nlurala 
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often elucidate the nature of oi^ns.' The c 

chan ges belong to what was termed hv C ~ 

morpkos is ; that ia. to rerertion from a higher to a lower form, aa of 

an'oi^an p roper to the summit or centre o f the floral axis into one_ 

w Ktch belongs low er down.' The moat familiar of all such cases 

in th*t r,f thp .m-j'allwl ^nii/Jf flntitfr ^ h^ftjr n»mfld in Latin fio s 

plenut . In this, the essential organs, or a part of them, are 
changed into colored flower-leaves or petals. Most flowers are 
subject to this change under long cultivation (w itness "double" 
ms ps. cflmf^Ilins. nnd bnt.t<'rcii]i^ '> ■ at least those with numerous 
stamens. It occasionally 
occurs in a state of nature. 
The stame ns diminish aa 
t he sSperuumerary petal s 
increaae in number; and 
the various bodies that may 
be often observed, inter- 
mediate between perfect ' 
stamens (if any remain) and ' 
the outer row of petals, — 
from imperfect i>etala, with 
8 small lamina tai^ering into 
a slender stalk, to those 
which bear a small distorted 
lamina on one side and a 
half-formed anther on the 
other, — plainly reveal the 

nature of the transformation "w -^ 

that has taken place. C arried a stgp farther, the pis tib likewise Of 
di sappear, to be repl aced, by a rosette of petals, as in lully gouBIe* 

' The leading treatises are Moquiti'Tandon's Terntolugtc Vegetale, Paris, 
1811, and Maatera, Vegetable Teratology, London, publialied for the Hay 
Society, 1800. An earlier publication (Jeaerves particular mention, tii. the 
tliesis De Antholygi ProdromtiB. by Dr. George Engelmanr, Frankfort on 
the Main. 18.S2. 

' To these abnormal changes, the term nu-laniorpiotii ia obvieualj more 
applicable; for here what pridently ahonld be sinmens, piitila, &c., on the 
testimony of position and t?ie whole economy of the bloBnom, actually ap- 
pear in Hie form of some otiier organ : yet even bere the change ia only in 
the niina JbraniieM : the organ was not flrat formed aa a stamen, and then 
trauaformed into a petal or leaf. 



FIG. 819- A nnwm- of tlie common White Clover reverti. 




Tnrpln. Ctllyt vltli tnbe Httle clianeaJ, bnt lobes bearin) 


[ leaflew. Pi,tH .talked ! 



er edge, and tbt niBrglin of Ibe {ristil-leif Iw 
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buttercups.' In tose the gre en hue of the centre of the roaet te 
in dicates a tendencj- toj;etrograde a steg farther into sepals, or 
into a cUister of gr een leav es. This ta kes pla ce in c prtain HIoh- 
eoms of the Strawberry, the Ros e, &c. Much production of 
" green rosea," aiiH^fhe li ke, has been appro priate ly called 
cblorosii, or by Masters chl orantbji, from t h e change to green. 

3Uy. A moiisfi-oslty of the blossom of White Clover, long ago * 
figured by Turpin (Fig. 319), is snch a case of foUaceous rever- 
se an sion, in which even the ovules are implicated. 
The impeifeet leaves which take the place of 
the latt«r may Iw compared with the leafy 
tufts which form along the margins of a leaf 
of Bryopbyllum, bj- which the plant is o^n ' 
propagated. (Fig, 322.) 

310. Th e reversion of a ^inple pistil di^ 
rectly to a leaf is seen in tlie Double-flowering 
CheTry of cuffivation (Fig. 320, 321), usually 
))assing moreover, by proliflcation of the re- 
ceptacle, into a leafy branch. 

311. The reversion o f pis tils to stame ns is 
rarer, but has been observed in a go od number 
of instances, in Chives, in t he Horseradi sh. 

in Gentians a nd IIvacin tha» And in some Willow?. In the 
lat ter, the opposite transformation, of stamens to car pels, Is "" 
v er^ common , and curious grades between the two are met w'itfi 
alfnost every spring. So also in the common Honseleek, and 
in perennial Larkspurs. Certain apple-t rees are known, both 
in the United States and Euro'pe, in which, while the petals are 1 
c han p ;ed into the a p pearance of jnipute green^sepafsTtlie^ oi^r ' 
st amens are con verted into carpels, these supernumeracs, and 
in the fruit superp osed" to" the fiv e n orm_al carpels .^ In Poppies, 
manj' of the inhermost'^lamens are occasionally ti'ansformed i 
into as many small and stalked simple pistils, surrounding the 
base of the lai^ compound one. 

' II must not be conciuiied thai the aupernumerarj petals in all Buch cases 
are reTerled atamene, or Btam<?nB and pistils. Some are instances of abnormal 
pleiolaiy, i. e. of the production of one or more additional ranks of petals 
(better deserving the name of dai^e Jlo\oeT), with or without reversion of 
essential organs to flower-leaves. 

> These trees are popularly supposed to bear fruit witliout blossoming; 
tli^ reverted green petals being so inconspicuous that the flower is un- 
noticed. 

FIQ. 320. 32t. Green I Mven from theoentreofablogaoni of Double-flowering Cherry, 
ona still showing, by Its partial Inintutlmi and its style-like apei, that It Is a revecletl 

Is along the margins. 
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312. Another line of teratological evidence is fViriiished by ^ 
prolijicaliv n. The parte of the flower are, by tlie doctrine, 
Homologous with leaves, and no leaf ever terminates an axis. 

fo rmally, in jagt^he ^^ 

aSia is_iiever_cn)longed 

beyond the flower, bjit 

ab normally it may be . 

It may resume vegeta- 

tive "^^WUfas a tcrmi- 
, .nafgrowing bud, either 

from between the pistils 

after the whole flower is 

formedVTSr at an earlier 

period, usurping ttie 

central part of the 

flower. Th us, when a 

*• rose i s borne on a ^m:- 

du ncle ris in g from t^j g centre"^ a I'os e, wnich is 

not very "uniistial. or a leaf y steml r9ffl fh a titfj 

o fT pear iWs. a23j. th" flawer was ^ proha h ly 

Fig. 324, the reversion to foliaceous growth took 

effect after the stamens but before the pistils ™ 

were formed. In rose-buds o ut of r<Mes, the terminal proliferous 

shoot takes at once the form of a peduncle ; in the shoot from 

the pear, that of a leafy stem. 

313. Again, axillarj- buds are normally formed in the a.xil of (6) 
leaves. No such branching is known in a normal flower. But 
in rare monstrosjtifia Jl .bud (mostly a 
flower-bud) makes its apj>earauce in the 
axil of a petal or of a stamen ; and it 
mayUC" clearly infori'ed that the organ ' 
(not itself axillarj-) from the axil of j 
which a bud develops is a leaf or its\ 
homologne. Fig. 325 exhibits a dear 
case of the kind, a flower in the axil ^ 
of each petal of Celastrus scandeus. Flowers, or pedunculate 
clusters of flowers, from the axil of iietals of gai-den Pinks are 
sometimes seen. A long-pedunculate flower from the axil of a 

no, 323. A mnnstrous pear, prolonged into a leafy branch ; from Bonnet, 
FIG. 324. Ketrograde melamorplioels of B flower of the Fraxlnella of the gsrdene, 
from LInilley'i Thenry of Horticulture: anintemode elongMedJuet abore the itameni, 
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stamen of a speciea of Water-Lily (Nymphsea Lotus) is figured 
and described by Dr. Masters.' 

314. In the application of morptiolt^ioal ideas to the elucida- 
tion of the flower, nothing should be assumed in regard to it 
wtiich has not its proper counterpart and exemplar in the leaves 
and axis of vegetation. 



Section II. Floral Symmetot, 

315. The parts of a flower are symmetrically arrang eil a round 
its axis.'' Even wlien this symmetry is incomplete or imperfect, it 
IS stilTalmost always discernible ; and tlie particular numerical 
plan of the blossom may bo observed or ascertained in some of 
the ot^ans. 

316. Adopting the doctrine that the parts of the flower are 
homologous witli leaves, the sy mmetry is a conaeflueai!e- Of the 
phyllota xy. It is symmetry around an axis, not the bilal«ral 
symmetry which ]>revail8 in the animal kingdom. For parts of 
a flower disposed in a continuous spiral (which mostly occurs 
when they are numerous) , the arrangement is that of some ordef 
of this kind of phyllotaxy, which distributes the parts equably 
into superposed ranks. (237.) The much commoner case of 

1 The fullest enumeration anil dUcussion of the very varioug kinds of 
abnormal etructuros and deviations in plants is to be found in the TcratoTc^^ 
of Dr. Maslers. above referred to. Many technical terms are here brou^t 
into use, whicrh need not be here mentioned, except the following, which rehile 
directly to floral metaniorphoais. 

PkgHodg (called Phi/llamorphy by Morren. FrondeacoKe by Engelmann) is 
the condition wherein true leaves are snbetituted for some other organs; 
i. e., where other organs are THetamorphosed into gre«n leaves. There is 
phyltody of plBtilB, ovules, filaments, anther, petals, sepals. &*:. 

Sqialodg, where other organs assume the appearance of green sepals. 

Pelalodg, where they assume Ihe appearance of petals, as normally In 
l^nckneya and Calycophyllum, in which one calyx-lobe enlarges and becomes 
petat'lilte, and abnormally in Primroses where all the calyx-lobes imitalv 
lobes of the corolla (this has been termed Calgranthfjng) ; also of the stamens 
of common " double flowers." 

Sinminodg, where other organs develop into stamens. Cases of this as 
aftecting pistils are referred io above : rarely sepals and petals are so affected. 

Pistillodg, where other organs develop into pistils, wliieh most rarely 
happens except with the stamens, as above ntentioned. 
^ * It is stated that Correa de Serra (who published botanical 
( papers in London, Paris, and Philadelphia during the first twenty 
■ Ihe century, bot who knew far more than ho published) was the first 

to insist on the symmetry of the flower. It was first made prominen 

Candolle, in the Thiforie !^lementaire, and elaborated in detail by A. St- 
Hilaire in his Morphologic Vegtftale. 
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equal number of parts in a cycle, and the cy<dea altenu^ng 
with each other, is simply that of verticillat* phyllotaxy. (234.) 
I» either case, the me mbe rs of the successive circles (or of 
closed spirals as the case may be) w ill be equal in number ; that 
is, the iower will be isomerous^ . 

317'. I's/Biue&le^ Flttwer is one in which the memhera of all /'V»*a***«-** 
the cycles (whorls or seeming whorls) are of the same number.* (..^iw.^*-* 
In nature, the symmetrj- is of all degrees : it is moat commonly 1,^*,*-**^ 
complete and perfect as to the floral envelopes when it is not Tj[[v»ifi-I 
so as respects the essential oi^ans. The general rule is that ,- " " 
the successive cjeles altemat*, as is the nature of true whorls. 
But the superpositit»i of succeBslve parts is not incompatible 
with s}-mmetry- of the blossom, although it is a departure from 
the ordinary condition, assumed by botanists as the type. An 
i somerous flowe r (meaning one with an equal number of mem- 
bers of all (M^ans) isthe sarue as sjinmetrical, if the reference b^ 
t o the number i n the circles, jather than to the total number of 
oi^ans of each kind^ 

91(4. k heKalar Flower is one wUch js symmetries! is respect 
to the form oT IHe' members of each circle, whatever be their 
number; i. «., with the members of each circle all alike in shape. 
"ST?. These'i'wo' kinds of symmetry or regularity, with their 
opposites or departures ftom symmetry, need to be practically 
distiDgnished in succinct language. For the tenninologj', it is 
best to retain the earlier use, generally weU established in phyto- 
graphj-, as above defined. 

320. A Comfleto Flower ii Qii£ which _comprises all four or- 
gans, viz. catj'x, corolla, stamens j^ pistil. 

1 This is not ooly tlie definition " generally applied in English text^bociks," 
but that InlToduciKi by DeCandolle, wHoptedby St. Hilairc. and followed at 
leut by the French botauiats generally. The innovating German defini lion, 
of a recent date, is that a symmetricat flower b une " that oaa be vertically 
divided into two linlves each of which is an exai:t reflex image irf the other," 
But sneh K&vc Immediately to be distinguished into " flowers which can be 
divided in this manner by only one plane," which Sachs terms "m'wp/j " 
a^MButrical or monos^^mmeiricat," tnd those which can be symmetrically 
divided by two or more plauee, " doubln igmnf-tricut or /lolgsi/mmetrioal," 
as the case may be. Now both these forms have a more expressive and 
older terminology, adopted by Eiclilcr, viz. : — 

Zygomorphoia, for flowers, or other structures, which can be bisected in 
one plane, and only one, into similar halves (■median zggomorphoiu, when 
this ia a median or antero-posteiior plane, as it must commonly is ; b-aas- 
vene zygoiaorphoas, when the plane of section is transverse or at right 
angles to the median, as in Dicenlra| ; 

Actinoiaoriiious for flowers, &c., which can be bisected in two or more 
planes into similar halves. 
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821. ITamerical ^nnd-plan. Many flowers are numerically 
indefioite in some or most of their kinds'of members, as Kanun- 
eulua, Magnolia, and the Rose for stamens and pistils, Nym- 
plieea for all but perhaps the sepals, many Cactaceae for all but 
the pistil, and Calycanthus for all four components. But more 
commonly eachflower is constructed upon a definite numerical 
ground-plan ; and the number is nsnally low. Seldom, if ever, 
is' it reduced to unity in a hermaphrodite blossom (even Hip- 
puris, with a single stamen and a single pistil, is not jm un- 
equivocal case) 1 and probably never in a complete one. But there 
are such extremely simplified flowers among those of a single sex. 
In Monocotyledons, the almost universal number is three, some- 
times two; in ordinary Dicotyledons, five prevails ; four and two 
are not uncommon ; three is occasional ; and higher numbers are 
not wanting, as twelve or more in Houseleeks, 

322. To designate the particular plan, such familiar terms of 
Latin derfvatioii~as "Swaty, ternary., quaternary, quinary, senary, 
&c., are sometimes emploj^ed, denoting that the parts of the 
flower are in twos, threes, fours, fives, or sixes. More technical 
and precise terms, equivalent to these, are composed of IIieT5reek 
nuHiei'a'Is'^efixed to tlTe word meaning parts or members, as 

Monomeroui, for the case of a flower of one memlier of each ; 

IHmeroua, of two, or on tbe plan of two members of each ; 

Trimerom, of three, or on the plan of three members ; 

Tetramerous, of four, or on the quaternary plan ; 

Pentameroug, of five, or on the quinary plan ; 

NexamerovSf^ of six, or on the plan of six members to each 
circle. Biit, in Monocotyledons, so-called hcxamerous blossoms 
are really trimerous, the sixes being double seta of three. 

323. Pattern Flowers. These should be symmetriciU, regular, 
" complete in all the parts and without ex- 
cess or complication of these, and with- 
out any of the cohesions or adhesions 
whicJi may obscure the type, or render it 

I less expressive of the idea that a fiower 

f consists of a series of circles or s^als 

of modifled leaves crowded on a short 

"* ^ axis. Wherefore the illustration Fig. 307, 

with its diagram Fig. 308, may serve as a pattern pentamerous 

or quinary flower; and Fig, 326, with its diagram, Fig. 327. 
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as a pattern trimeroas or ternary flower; these being simply 
isomerous, and of one circle of each kind. And the whole 
relation of the parts, viewed as 
modified leaves on the common 
axis, may be exhibited in such a 
diagram of a patter n isostemonous 
5-merou3 flow er as that displayed 
in Fig. 328. 

324. Dlploslemonons Type. The 
foregoing' patterns are selected 
upon the idea of the greatest 
simplicity consistent with com- 
Biit extended obsei-vation leads to 
the condjjsion that the' (JT'*^^' flower in nature 
has two series_of_glawca9L ?.s it. has two series in 
the perianth ; tt tat is , 
as many stamens as 
petals aiid sepals taken 
t<^ellieK*" As I" 
petals alternate with , 
the sepals, so the fii'st 
series of stamens at- 
teTnates with the pet- 
als, the second aeries '"^ 
of stamens_alteruates with the first, and Uie pistils or carpels 
wTien of the same number altematewith these. Thus the outer 
SOTCS of stamens" and Ibe carpels normally stand before (are 





1 This Tiew of the Bymmetry of the flower was flrst taken by Brown 
(Obi. PI. Oudney, in Denham and Clapperton Trav. 1828, repTinted in Ray 
Soc. ed, of Collccled Works, i. 2S3). It ia true that Brown declares the 
same of the pisllls , but that is not made out. The evidence of this doctrine 
Is to be gathered from a large and varied indaution ; from the general pres- 
ence of the two sets of stamens, and no more, in petaloideous Monocotyle- 
dotiB ; the unaltered position of the carpels (before the sepals) when the 
inner set of stamens is winting. as in the Iris Family; the very common 
appearance in haplostemonous flowers among the Dicotyledons of vestiges 
of a second series, or of bodies which may be so interpreted. The andrcBcium 
or the blossom is said to be 

/sostemwKws or ffaploaemonoue when the stamens are of one series, equal 
in number to that of the ground-plan of the blossom ; 

Dlploslemmout, when there are two series, or double this number, 

FIG.328. IJealplanofaplant.wlthtliBBlroplesteni terminated by a syniinatriail 
nmitameroui flower; the lilfftrent BetsoforBimSBepariiteil to some distance frnm easli 
other, to show the relative rituatiun of the parts. One of each, namely, a, a aeral, ft. 
a petal, c, a stamen, anil d. a pistil, also shown, enlai^ed. 

FIG. 3Sn. A pentamerons dljdostemonoiU' flower of Seduia. 
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superposed to) the sepals, and the stamens of the inner series 
stand before the petals ; as iu the diagram, Fig. 331.' 

325. Flowers which completely 

exemphfy their tj-pe or sj'mmetry 

are ■'are, but most exhibit it more 

or less. Ea ch natural order o r 

group exhibits its own particular 

floral tync, or modificatioii^of the 

common tjpc.^ Sii mej:)f_\ ( jtja e 

mociiti cations do not at all affect 

the sjmmetrj' or obscure the plan 

of the flower, except by combina- 

^ tions which render the [shylline 

character of the floral envelopes and cai-pels 

less apparent, such combinations buing of 

rare occurrence in foliage. Others gravels 

interfere with floral sjinmetry, sometimes to 

; such degree that the true plan of the blossom 

is to be ascertained only through extended 

mparisons with the flowers of other plants 

of the same order or tribe, or of related 

orders. The sym metry of the blossom finds its esplan^tiojLin 

the laws which govern the arrangement of leaves on the axis ; 

that is, in phj'llotaxy. The deviations from s^'mmetry and A'om 

typical simplicity have to be explained, and in the first instance 

' For convenient reference and the avoidance of circumlocutfon, some 
writers term the stamens which ore before tile petals epipetaJout, tbose Uefoia 
tlie sepals epiaepalotia ; but, as tliis prefix means upon, it is lH.'tter to restrict 
these tenng to eases of adnalion of stanieos lo these respective parts of the 
perianih, and to disiinguish as 

Antipebilms, those staraena which stand before petals, wheiher adnate or 
free, and 

Antisepaloas, those which stajid before sepsis. — These terms we find hare 
already been empioyed in this way by Dr. A. Dickson (in Seemann, Jour. 
Bot. iv. 376), witli the addition of a third, viz. 

Purapetalous, for stamens which etand at each side of a petal, yet not 
necessarily before a sepal, as in many Rosacese. 

* These particular types, with tlieir modifleations, are set fortli in the 
characlert or distinguishing marks of the orders, tribes, genera, &c. The 
best generally available illustrations of ordinal types are in Lo Maout and 
Decaisne's Traite' G^n^at de Boianiqne, and in Hooker's English edition 
and revision, entitled A Gfneral System of Botany, Descriptive and Analyti- 
cal, London, 1873. The best morphological presentation is in Eichler's 
Bliitliendiagramme, &c. (Ffower Diagrams, Conetrucied and IlliHtnkted), 
Leipzig. 1876. 

FIG. Ssa. Opeuml flower of TrUlluBierectDiD. 331. Ihagruu << tliesuue. 
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to be ctasHified. T o have mo rphologi cal value, suoh explanationX 
should be based upon just analogies iu the foliage and other i > 
organs of vegetation. Whatever is true of leaves and of the J ^yV^, 
ve t^etating a xis as to position of parts, mode of origin and/ 
growth, division, connection, and the like, may well be true of \ 
homolc^ous oi^ans in the flower. 

Section III, Various Modifications of the Flower, 
§ 1. Enumeration of the Kinds. 

326. In the morphological study of flowers, ttiese modifica- 
tions are viewed as deviations from type. Their interpretation 
forms no small part of the botanist's work. They may be classed 
under the following heads : — 

1. Union of members of the same circle : CitALESCGHCK* 

2. Union of contiguous parts of different circles: Agnation. 

3. Inequality in size, shape, or union of members of the same 
circle : Imjegu lari ty. 

4. Non-appeaianee of some parts which are supposed in the 
type T Abortion or S uppres sion. 

5. Noii-altcraation of the members of contiguous circle?; 
A nteposttion or SuPERPO srrioN . 

6. Increased number of organs, either of whole circles or 
parts of circles : Augmentation or Multiplication. 

7. Outgrowths, mostly from the anterior or sometimes pos- 
terior fece of organs t Ekation , 

8. Unusual development of the torus or flower-axis. 

9. To which may be appended morphological modiflcations, 
some referable to these heads and some not so, which are in 
special relation to the act of fertilization. These are specially 
considered in Section IV, 

327. These deviations IVom assumed pattern are seldom single; 
possibly all may coexist in the same blossom. Several of them 
occur even in that one of the orders, the Crassulaoese, which 
most obviously exhibits the normal type throughout. 

328. Thus, Sedum (Fig. 329), with two circles of stamens, 
being taken as the true tj-pe (324), Crassula (Fig. 307) wants 
the circle of stamens before the petals ; Tiltea (Fig. 326) is the 
same, but with the members symmetrically reduced fVom five to 
three ; Rliodiola loses all the stamens by abortion in one half 
the individuals and the pistils in the other, stei'ile rudiments 
testifying to the abortion; Triactina has lost two of its five 
carpels. And the three remaining coalesce into one body up to the 
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middle; Penthorani (Fig. 335, 336) has its five carpels coales- 
cent almost to the top, and usually loses its petala by abortion ; 
JD Grammanthes and Cotyledon (Fig. 332-334), the sepals are 
coalescent into a cup and the petals into a deeper one, out of 




which the stamens appear to arise, these being adnate to the 
corolla. SjTTunetiical increase in the number of members of 
each circle is no proper deviation ft-oai tj-pe, at least in this 
family (in which flowers on the same plant sometimes vary from 
6-merous to 4-merous and 6-merous) ; and in Sempervivum (to 
which Houaeleek belongs) these members are always more than 
five and sometimes as many as twenty in each circle. 



§2. Regulah Union of similah Parts. 

329. CoaleHC«nce, or the_C(^esipQ by the contiguous mai^^s 
of parts ofthe same circle^or constituent set of organs, is so fre- 
quent that few flowers are completely free from it. The last 
preceding figures show it in the gj'noecium and corolla. Fig. 
471-476 further illusti-at* it in the corolla, and in various degrees 
up to entire union ; and Fig. 483—488 illustrate it in the androe- 
ciom. The technical terms which coalescence calls for, and 
which are needful in botanical description, may be found under 
the account of tlie particular organ, and in the Glossary. Sucli 
growing together of contiguous members in the blossom is strictly 
paralleled by conn ate-perfoli ate leaves of ordinary foliage (212, 
Fig. 215), where it more commonlj' occurs in upper leaves, and 
in bracts, which are still nearer the fiower. 

330. It should now be hardly necessary to explain that the 
terms coalescence^ cohesion^ «nion, and the corresponding phrases 
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in the next paragraph, do_not mean that the parts were once aepa; 
rate and h ave since un itol. That is true ouly of certain cases. Xlii 
uh Ton is "mostly con genital, equally . so in the disks of foliage of 
theHonej-Huckle (Fig. .21^1 and, in the corolla of a Convolvulus. 
The lobes which answer to the tips of the constituent leaves of 
the cup or tube are usually first to apt>eai- in the foi-ming bud, 
the undivided basal portion comes to view later. It might be 
more correct to say that the several leaves concerned have not 
isolated themselves as tbey grew. Acco rdingly, Dr. Masters 
would substitute for coaleacenc- ' HSfT ^ 

But the common language of vVj-V/ 

consistently proceeds on the 1 r 

leaves are seiwi'ate things, ai "" 

rate " base of a cahx or coi-oft"^her to the calyx, as in Fig. 339. 
these. It is no conti-adictloi-fiallfid 

in union.' where the adnation is complete to 

id nOne beyond it, as in Fig. 340, 
% 3. V sios OF D issiMtetmed are not really on the ovary, 
331. Adna tion is the mo st aiiP*^ (3^*) actually surmounts it. 
and congenital cohesion or c( 




• If it were seriously propoeed 
botany in tlus regard, consistency « 
the abolition of all suuh terms m 
queslion are no more eleft tlian t 
and Ion g'fsmiliar terms are coo' ' 
quile contrary to literal tact, i 
i-onitale, adnate, coalesctnt, &c., whEcr" 

in the structure of pliieno[i!im;:u8 a.. 

that leaves are normally uni:onnecled oi^ns. 

Whether fusion or separation is tlie mure complex condition, snd therefore 
indicative of Iiigher rank, is a question of a different order. It is argncd 
that the fusion or lack of eeparatioD is an arrest of development, and there- 
fore an indication of low rank or less perfn^tion tlian the contrary. But a 
phylogenetic view of the whole ease may reverse this conclusion as respects 
the blossom. The course of development from thallus and frond to distinct 
foliage on an axis, from little to full differentiation, is clearly a rise in 
rank, as also is the differentiation of foliage Into ordinary leaves, petals, 
stamens, and pistils. But th(;rc is as much differentiation in the flower 
of a Convolvulus aa of a lianunculue, and more in that of a Salvia, a 
Lotielia, and an Orcliis. In all such flowers, the combination, the irregu- 
larity, and the diversification in many cases of tljememt>cr8 of the same circle, 
all indicate complexity, greater specialization, and tlierefore higher rank. 
The production of leaves distinct from the axis is one step in the ascending 
scale : such specializations and combinations of these as occur in flowers are 
higher steps ; and the most specialized, complex, and therefore highest in 
rank are complete, coroUiferous, irregular flowers, with a definite number of 
members, and these combined in view of the adaptations by which the ends 
of fertilization and fructiQcallon are best subserved. 



vl,-.,....t.- \' 



tyGOO^'lt 



182 THE H-LOWKR. 

apparent growing of one part on or out of another, — aa of 
the corolla out of the calyx, the stamens out of the corolla, or 
all of them out of the pistil. This disguises the real origin 
of the floral ot^ans fVom the receptacle or axis, in successive 
series, one within or above the other. Organs in this condition 
are also and rightly said to be Connate (born united) ; but, aa 
Hiis term is equally applicable to the coalescence of menibei's of 
the same circle, the word Adnate is preferable, as sipplyiug to 
the present case only. Adnation ia heterogeneous organic co - 
~1 \j' ., hesion or a dhesioj i 




Icsce nce is ho moger 
otesion or « n i on . 



532. A'dnation i 

very various d^rees, and 

affects either some or all the 

organs of the flower. Its 

which the stamens appear to aris consideration introduces into 

coroUa. Sj-rametiical increase ir terminology several peculiar 

each circle is no proper deviatioi terms, which may here be 

family (in which ilowers on the sa defined in advance. Three 

5-merou8 to 4-merous and 6-mero of them, introduced and 

which Houseleek belongs) these n prominently employed by 

five and sometimes as many as twi Jussieu, depend upon the 

degree of adnation, or the 

absence of it, viz. ; — 

§ 2. RBGin^AR Union__ Hypogynous (literatly be- 

329. Coalescence, or the eohegi^^j^fJ^^^^^PP'^^^ ^ P^"^ 

— ■ '■" which ai-e ijtserted (i. e. are 

borne) on the receptacle of 

the flower, as in Fig. 336. 

This is the absence of 

I adnation, or the condition 

I which corresponds with the 

unmodified type. 

P erioyn ous (around the 
pistil) implies an^ adnation 
^ which caiTies up the inser- 

tion of parts (which always means apparent origin or place of 
attachment) to some distance above or away Irom the recep- 



FIQ 33a-. Verllciul section of ^ a.™er 
















FIO. 338. SImiUr B«cttDn of tbe aawe 




tlie i>uti> wHIi the lower lialf gf tlie OT»ry 
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tacle, 80 eoinmonly placing this insertion around instead of 

beneath the pistil ; whence the name. The perigjny may be, 

as the figures show, merely 

the adnation of petals and 

stamens to calyx, the calyx 

remaining hypc^nous, as in 

Fig. 337 ; or else the adna- 1 

tion of the calyx, ini-olving 

the other organs, to the lower 

part of the ovary, as in Fig. 

338, or up to the aiimmit of 

tlic ovary, wliile tlie i)ctals 

and stamens are adiiate still ftirther to the calyx, as in Fig. 389. 

The l atter i^asses in to what JajaUed 

E pigynoii s (on the pistil), where the adnation is complete to 
the very top of tlie ovaiy, and none beyond it, as in Kg, 340, 
341. Yet here the parts eo termed are not really on the ovaiy, 
except where an opigynoiis disk (394) actually surmounts it. 




333. Adnation brings some other terms into use in botanical 
descriptions, especially those of superior and inferior. In ttiis 
connection, these words (in Latin taking the form of superus and 
I'n/enis) denote the position in respect to each other of ovary and 
floi'al envelopes, — not the morpholt^cal, but the apparent ptosi- 
tion or place of origin. Thus, in Fig, 336 and in 337, the calyx 
is inferior, or in other words the ovary superior. Here real and 
ajipareiit origin agree, this being the normal condition, whicli 
is otherwise expressed by saying that the parts are/ree, i. e. fVee 
from all adnation of one to the other. But, in Fig. 339-341, the 

FIG. aw. similar secli™ at a flower i.f H»wtUorn. showing comiilele sJiiatlon to 

FIO. 3W. VerUcul Motion nl a Cran berry-Bower, and 341. of aovcr oT AnlU 
nutifuaulls, wltU «o-calleil ejiliyiioua Insertion of talyx, corolla, and itamenB; tJwcaljx 
»r ttie tatler completelj consolidated wltlk the surface ot Oat araiy, or Ita limb 
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ovarj- is said to be itiferior and the cftlys luperior, the calyx 
und other parts, in consequence of the adnation of its lower pai^, 
seeming to rise from the summit of the ovary. 

334. Adnation of floral envelopes to pistil rarely extends 
beyond the ovary ; j'ct, in species of Iris haiing a tube to 
the perianth, this tube ia commonly adnatc for most of its length 
to the style. But when the calyx has its tube or portion with 
united sepals prolonged, the petals and the stamens are usually 
adnate moi'e or leas to it, i. e. are interled aii the calyx. And, 
when the petals are united and prolonged into a tube, the ata- 
mens, being within the corolla, are commonly adnate to or 
inserted upon this. 

, 33&. No one doubts that the view is a true one which repre- 
sents thejierianth-tulje aS-adnate to the style in In?, petals and 
etamens as adnate to calyx in the Cherry (Fig. 337), stomens_ 
as adnate to base of corolla in Fig. 334^ and a long waj' farther 
ya Phlox, &c. That_the calyx ia similarly adnate to the oyarj' 
ia nearly demonstrable in certain cases. 

336. But, as ths lowerportionof apear is undoubtedly recep- 
tacle, or rather the enlarged extremity of the flower-stalk, aa in a 
which Houseleek belongs) 'e hip is receptacle, as the tube of the 
Ave and sometimes aa manf Cactacea has all the external char- 
a branch, so it is most probable that 
ied calyx-tul>e adnate to an inferior 
g 2. REOULAKa hollowed receptacle (in the manner 
. cup-shaped or goblet-shaped develop- 
^oral axis. This would bring the case 



. Coalescence, i 
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§4. IltREGULARITT OF SIMILAR pARTS. 

337. Ircggnlarity, or inequality in form or in union of mem- 
bers of a cii'cle, is extremely common, either with or without 
numerical symmetry. One or two examples maj- suflBce. 

338. Irregular flowers with symmetrical perfection, except iu 
the gyntecium, are well seen in the Pea Family, to which belongs 
the kind of corolla called Papilionacenus, from some imagined 
resemblance to a butterfly. (Fig, 342-344.) This flower is 
fi-merous throughout, has the full complement of stamens (10, or 
two sets), but the gyutBcium reduced to a single simple pistil. 
The striking irregularity is in the corolla, the petals of which 
bear distinguishing names : the posterior and lai^r one, exter- 
nal in the bud, ia the Vexilldm or Standakd (Fig. 344, a) ; 
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the two lateral next and'under the standard, Alj; or Wdjqs (5) ; 
the two anterior, covered by the wings and partly cohering to 





form a prow-shaped body (c), the Cakina or Keel. The calyx 

is slightly irregular by unequal union, the two upper sepals 
united higher than the 
other three. ITie sta- 
mens are much more 
coalescent, but with an 
irregularity, nine com- 
bined by the lower part 
of their filaments, and 
one (the posterior) 
separate. (Fig. 345.) 
339. The plan and 
floral symmetry in the Locust- blossom and 
its relatives are little obscured by the irregu- 
larities and the coalescence, hardly more so 
than in the plainer flower of its relative, ** 

Baptisia (Kig. 347, 348), in which tlie petals are somewhal 
alike, and the ten stamens are distinct or unconnected. Only 
the calyx is more irregular, by the union of the two posterior 
sepals almost to the tip. (Fig. 348.) 

FIG. 312. Diagram of floweroftlie Locust. RolitnlaPMndacacIa; a. aiisof tnHares- 
cence; b. bract; tltrt circle of S, ralyi; Aye remnliilriK piece*, cnrnlln; nait anlbera, 
10 tn number: In tbe centre ai4ngleiilinp]« platll. 313 Front liewnr Locuet-flower 
diowlngonlytbecnrnlla. aH. Tbl* c^irnlla <)lB!>lay»1. 

PIG. MS. AiiilriBidiini of tba Locust, nine staniene coalescent, nns dletlnct. 316 
6*inenfsI.UI>lne, all ten fllunentBcnalescenrbelnw into sclnned tube 

FI(].31T. Cnlyx mill oonillk of Baptisia dustrallB. SIS. Same with {Mtals fitlleii, 
*!ionln~ Icii •llillnct sUmons and tip of the Btyle, 
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• 840. But i q a LuD Jne-blosaQia. of equally near relationship, 
a casual observer might fa4i to recognize tUe veiy same tjpe, 
although disguised only by cohesions. For while the two pos- 
terior aepals are united to the tip on one side of the blosaom, the 
*B three othera are similarly united into 

one body on the anterior side, giving 
the appearance of two sepals instead 
of five: in the corolla, the two keel- 
' petals are more strictly united into a 

slender scythe-shaped or sickle-shaped 
body; so tJiat the petals might with 
the unwary pass for four: in the 
andrcecium, the coalescence includes all 
ten stamens (Fig. 346), which is an 
approach to regularity. 

' , The 5-merous symmetry of the 
V iolet-blos som is complete until the 
gj'ncecmm Ts reached (but with only 
one circle of stamens) ; the mai n irregu- 
larity of the perianth is in the anterior 
petal, with its nectariferious sac at base 
"° .(^'g- 349-351) ; the two stamens near- 

est this send into the sac curious appendages, which the other 
Lhi-ee do not possess ; the gyncecium is composed of three car- 
A ® pels coalescent into one compound ovary in a 

manner hereafter explained. In Antirrhinum 
and, Liuaria (Fig. 480, 481), there is a similar 
, irregularitj- accompanying coalescence of the 
-J , \(\ ^I's^J' I' Ipetals, the anterior one being extended at base 

V^u ^/J^^^^'^"^ nectariferous sac or hollow spur.' The 
li_n'it .■■,'r.-.^/VW^^y^ flower of a Lobelia _ (Fig. 488) has the same 
■ ' ' i^ -^tj-^ numerical plan and symmetry as that of Viola 

ai (except that the gj-noeeium is dimerous) ; but 

thb members arc adnate below and coalescent above, and the 
corolla is irregular through unequal coalescence of the five i>etals, 
and the absence of coalescence down one side. 

' Peloria ja R name given bj Linnffilis to an occasional monostrositj' of 
these flowers (imitated in sundry olliers), in which the base of every petal, or 
answering part of the corolla, Is prolon{jeJ downward into a aae or epur. 
The sac is, morphologically considered, a departure from normal regularity ; 
in the monst er, eym metrical regularity ia rcatored by the development of iour 

FIG. 34». FInwer or Vlo1& Buglttnta. 350. Ifa sepals Hnd pctnls dlsplayeil. SSI. 
IHagram of n Violet-bloBSOm, (mm Elehler. wllli bract nreiibtenllng leiif (below), a pair 
oTbructleU (lateral I, and axis ttiwtilclitbesiibteuillne leaf bnlaiigs (above or posterior). 
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S 5. Disappearance or Oblitkration op Parts. 

342. Abortion or Suppression are somewhat syiionymous tettas 
to denote the obliteration or rather non-appearance of organs 
whicli belong to the plan of the blossom. Abortion is.app tietl 
partieulavly and more prope rly to partial obliteration, as where 
a stameniB reduced to a naked filament, or to a mere rudiment 
or vestige, answering to a stamen and occupying the place of 
one, but incapable of performing its office ; sttpyression^ to a bso- 
lu te non-appearanc e. Such vestiges or abortive oi^ans justify 
the use of these terms, the more so as all gradations are some- 
times met with between the perfect organ and the functionless 
nidiment which occupies its place. Such obliterations, whetlier 
partial or complete, may affect either a whole circle of organs 
or merely some of its members. The former interfere^ with the 
completene ss of a flowe r, and may oTiscure the normal order of 
its parts. Tlie latter directly interferes with the symmetiy of 
the blossom, ancl^is commonly associated with irregularity. 

343. Of parts of a Circle. Among papilionaceous flowers 
(338), different species of Erj'thrina have all the petals but one 
(the vexiUum'/Pig. 344, a) miich reduced in 

size, in some concealed in the caly.\, and in 
every way to be ranked as abortive oi^ans. 
I n Amorpfa a. of the same family, these four 
petals are gone, leaving no trace, reducing 
the corolla to a single petal. (Fig. 352, 35o.) 
This one is evidently the vexillum, both by 
position and shape ; and the 5-merous type, 
also the particular type of the family, are still 
discernible in tlie five notohes of tlie calyx, 
tlie ten stamens, &C. In a related genus, 
Farryella, even this last petal is wanting, and 
the anHiwcium is straight, all irregularity thus 
disappearing through suppression. 

344. Delphinium or Larkspur and Aconite or Monkshood 
furnish goo3"examples of flowers in whien TiTegularitj' is accom- 
panied by more or less abortion. The calyx of the Larkspur 
(Fig. 354-356) is irregular by reason of tlie dissimilarity of the 
five sepals, one of which, the uppermost and largest, is pro- 
longed posteriorly into a long and hollow spur. Within these, 
and alternate with them as far as tliey go, are the petals, only 

FIO. 3S3. stamen* uid ptitll or Amorvba frntloDM. asS. An entlra flower of tbn 
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188 THE FLOWER. 

four in number, and these of two shapes, the two upper ones 
having long spurs which are received into the spur of the upper 
sepal; the two lateral ones having a small but broad blade 




raised on a stalk-like claw ; and the place which the fifth and 
lower petal should occupy {marked in the ground-plan. Fig. 356, 



FIO. an. Flowor of sii AconiW or Monksbood. 368. The 
■mall and curlouB]}' Blia]i«dpet»1si!lB|ila;eil; i 
8G9. Qronnil-iilan ortliecaljxaudcorolla; tbe 
tlie Buppressed parts. 



ill F^. 3B6, TepnaeaUug 
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by ft short dotted line) is vacant, this iietal being sappressed, 
thereby rendering the blossom un symmetrical. In Aconite 
(Fig. 357-359) , the plan of tlie blossom is the same, 
but the uppermost and largest of tbe five dissimilar 
sepals forms a helmet-shaped or hood-like body; 
three of the petals are wanting altogether (their 
places are shown by the dotted lines in the ground- 
plan, Kg. 359) ; and the two upper ones, which ex- 
tend under the hood, are so reduced in size and so 
anomalous in shape that they would not be recog- 
nized as petals. One of these, enlarged, is exhibited 
in Fig. 360. Petals and other parts of this and of va- 
rious extraordinary forms were termed by Linnaeus 
Nectaries, a somewhat misleading name, as they 
are no more devoted to the secretion of nectar than 
OMinary petals or other [Mrts are. In these flowers, 
moreover, the stamens are mnch increase's in number. "" 

345. Anal<^ous abortion of some of the stamens, along wilh^ 
a particular iiTegularity of the perianth, especially of the corolla, J 
characterizes a series of natural oi'ders with coalescent petals. i 
These flowei's are all on the 5-mcrous plan (except that the 
gyncecium is 2-merous), but with corolla, and not rarely the 
calyx, irregular througli unequal union in what is called the bita- 
hiate o r two-lipped .(Ofljwer. The gi-eatev union is alwaj"s rnedian, 
or anterior and posterior, and two of the coalescent members form 
one lip, three the other. The two posterior petals form the 
upper lip, the anterior and two lateral form the lower tip of the 
corolla; in the calyx, when that is bilabiate, this is of course 
reversed. In some, as in Sage and Snapdragon, the bilabiation 
of the coi-olla is striking (liTg. 479-481), and readily comparable 
to the two jaws of an animal ; in others, the parts are almost regu- 
lar. The suppression referred to is, in most of these eases, that 
of the posterior of the five stamens, as in Fig, 361, where it is 
complete. In Pentstemon (Fig. 362), a sterile filament regu- 
larly occupies the place of the missing stamen. The position 
sufHciently indicates its nature. This is also revealed by the 
i-are occurrence of an imperfect or of a perfect anther on this 

' Th£sejiahitflI_orderB in which^thia occurs, or teniJB to occur, are the 
Sc ropliulariacej e ( Siiapiiragon, Penistemon, Mimulus, &c.), Orobancliaceie 
( Be^'dh-d rup s ) , Lcii ti bu laccie (B Udder wort), GgBnerajieaB (Gloxinia), Big^ 
noniaceie (Trumpet"Creei>er",CaUilpa), Pedoliaceee (Marlynia), Aeanlhacere, 
EaTiiatffi (Salvia, Slaclijs), &c. ' — 

TIQ. aw. A pDtal (ntctai;) << an Aooiilte. nacli enlaigeil. 
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190 THE FLOWER. 

filament, —^a monatrosity, indeed, but the monstrosity is her* 
a return to normal symmetry. The two stamens nearest the 
suppressed or abortive one generally 
share in the tendency to abortion, as 
is shown by their lesser length or 
smaller anthers : in the flower of 
Catalpa , these two also are either im- 
ptri'ect or reduced to mere vestiges 
(as in Fig. 363) : in very many other 
plants of these families, even these 
xn vestiges are not seen, and so the live 

stamens are by abortion or complete 
suppression reduced to two. 

346. S uppression in the^-ngcium 
to a number less than the numerical 
plan of the flower (as sJiown in the 
perianth) is of more common occur- 
rence than the typical number, and 
the reduction is comparatively con- 
stant thronghout the genus or order. 
A papilionaceous or other leguminous 
fiower with more than one or with all 
I five pistils is exceedingly rare, and 
' except in one pentacarpeUar}- genus 
1 is a monstrosity, Snpi>ression _ pf 
the interior is more common than 
of exterior organs. Want of room 
in the bnd may partially explain 
■n this. 

347. SvppreBSioB of whole Circles. Such suppression or rather 
non-production in the actual blossom of whole series of oi^ans 
which belong to the type, and indeed are sometimes present in 
that blossom's nearest relatives, is very common. It gives 
occasion to several descriptive terms, which may be here defined 
tc^ther. First, and in general, fiowers are 

Incompkte, in which any one or more of the four kinds of organs 
is wanting, whatever these may be ; 

j4pe(ofous,when the corolla or inner perianth is wanting ; 
Monochlamydeous, where the peiianth is simple instead of 



FIG. 3n2. Cnrnlla of PenlMemon sinnAmams laid open, wltb Its toai stamens, and 
■ sterile fllament In tlie T>l>«e of Die Srtb stamen. 

FI8. 303. Corrilla it CaUlpa laid open, wicb two peifHt stameiiB and Uie vestiges 
iif Elicoa abortive anas. 
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doa1}lfl, in which case the wanting set is generallj (but not qaite 
always) the inner, or the corolla ; 

I Hcklam ydeous, when both circles of the perianth (oalyx and 
corolla) are present ; 

A ehlamy deous, when both are wanting, ae in Fig, 365. (These 
three terms are seldom employed.) 

Unisexual (also Diclinout or Separated) , when the suppression 
is either of the stamens or the pistils. In contradistinction, a 
flower which possesses both is Bisexual or Herinapkrodiie. 

Staminate, or Male, when the stamenr are present and the 
pistils absent ; 

Pittillate, or Female, when the pistils are present and the 
stamens absent ; 

Monaeious (of one household), when stamens and pistils oc- 
cupy" different flowers on the same plant ; 

DiiBcious (of two households), when they occupy different 
flowers on difTerent plants ; 

Pt4i/mmom, when the same species bears both unisexual and 
bisexuaTor hermaphrodite flowers. This may occur in various 
ways, from the greater or less abortion of either sex, either on 
the same or on separate individual plants ; — as Motutciously or 
Diceciomly Polygamous, according to the tendency to become either 
moncecious or dicecious. Eecently Darwin has well distinguished 
the case of 
■ "^l ' Gyno-di'cecious, where the flowers on separate individuals are 
some hermaphrodite and some female, but none male only ; and 
1 "^^ A ndro-diaciou s, of hermaphrodite flowers and male, but no 
separate female. The latter is a less common ease. 

Ne utred , B.S applied to a flower, denotes that both stamens and 
pistifs are wanting, — a case neither rare nor inexplicable on 
grounds of utility. (356, 504.) 

Stefik and Fertile are more loosely used terms. A sterile 
flower may mean one which fails to produce seed, as a sterile 
stamen denotes one which produces no good pollen, and a 
sterile pistil one which is incapable of seeding. But commonly a 
sterile flower denotes a staminatc one ; a fertile flo wer, one which 
is pistillate, if not also hermaphrodite 

'Sw. Soppressed Perianth. Almost universally, when the peri- 
anth is reduced to a single circle, it is the inner, or corolla, which 
is ^ not " prod ii cc^ Or, rather, when there is only one circle or sort 
of peri antii-!ea ves , it is called calyx, whatever be the appearance, 
texture, or color, unless it can somehow be shown that an outer 
circle is suppressed. For since the calys is frequently deUcate 
and petal-like (in botanical langui^e, pet^md jar coUtred, as in 
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Clematis and Anemone, Fig. 364), and the corolla is sometiuigs 
greenish or leaf-like, the only real difference betwee.o tiip t'r" is 
tliat the calyx represents the ou ter 
and the corolla the inner serie s. 
Even this distinction become^ &vVi- 
I ti"ary when the perianth con^aiSLJit 

three or four circles, or of a less 
definite number of spirally arranged 
members. 

349. Yet the only perianth obvi- 
ously present may be corolla, ^a. when 
sot the calyx has its tube wholly adn^te 

to the ovarj'and its border or lobes obsolete or wanting,' Aralia 
nudicaulis (Fig. 341) is an instance, likewise many Umbelliferte, 
some species of Fedia or Valerianella, the fertile flowers of Nyssa, 
and those Compositae wiiich have no pappus. F or P APPua. 
the name originally given to. tbiatle-down and the like, an&vers 
to the border or lobes of a calyx attenuated and depauperated 
down to mere fibres, _bristlea, or hairs. The name is ex- 
tended to other and less obliterated forms. {644, Fig. 631-633.) 
When the obliteration ia complete, as in Mayweed (Fig. 630), 
in some species of Coreopsis, &e., the corolla seems to be simply 
continuous with the apex of the ovarj'. A comparison with 
related forms reveals the real state of things.' 

350. So also in HippuriSj in which (along \ 
with extreme numerical reduction of the other \ 
floral cireles) the calyx as well as corolla seems I 
to be wanting ; but the insertion of the stamen / 
on the ovarj- (epigynous) suggests an adnate / 
calyx, and near inspection detects its border. ^ 
jjj 351. Both calj'x and corolla are really want- 

ing in the otherwise complete and jierfect (symmetrical and 

1 In the flowers of the Iwo common apotics of Prickly Ash (Zaiulioxy- 

Imn) of llie Allantio United States, one lias a double, the other a aingle 

perianth (na ahown in Gray, Gen. lUuatr. ii. 148, t. 156) : the ]MaitioD of the 

stamens gives a presumption (hat the missing circle of the latter is the calyx ; 

yet it may be otherwise explained. In Santalaccse there arc some grounds 

for suspecting that the aimple perianth, although opposite the slaiiiens, is 

corolla: and the foliacoous sepal-lobea of the female flowers of Buckleya 

would confirm this, if these are true sepala rather than adnate bracts. _— 

fl ' In the pappus of Compositse, every gradation is seen between undoubted I 

j* calyK, recognizable as such by structure na well aa position, and diaplianous I 

I scales, bristles, and mere haira, wholly " tricbomes " aa to structure, although | 

B in the place of " phyllomes " and represenlini; them. 

H ' Fia.364. Flnwer of AnerooneFennsjlviiiiliA; apetaloua, the calyx peCalotl. 

riO.360, AcliUmyJemnaowetof Ll!ard-»-lail(8aututa»CBm— ■■"— 
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tiimeroua) flowers of Sau run^ Fig. 365. Biit acfUamydeoui 
blosso m B are us ually still further reduced to a single sex. 

&o2. Su ppressio n of one circle of stamens is of verj- common 
occurrence. Xt is seen in different species of Flax ; whicli have 
niostry fT-merous perfectly symmetrical and complete flowers with 
one set of stamens abortive. lu some species (as in Fig. 367), 





vestiges of the missing circle of stamens are conspicuous in 
the form of abortive filaments, interposed between the perfect 
stamens ; in others, these rudiments are inconspicuous or even 
altogether wanting. 

353. Suppressed AndFoeciam or Orn<eciiiin. This occurs with- 
out or along with suppression in the perianth. In cases of the 
former, vestiges of 
the aborted oi^ns 
often remain to sig- 
nify the exact nature 
of the loss. Sepa- 
ration of the sexes 

ous, &c.) is the re- 
sult of such suppres- 
sion. Xn_Meni8]2er,- 
mum(Fig.368,369), 
this is accompanied 
by an actual doub- 
ling of both calyx 
and corolla. The 
dioecious flowers of 
Smilax a re similarly 
complete, except by m ta 

the abortion of one sex, but the catjx and corolla are single. 
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854. Combined with stippre8si<tn of Ferianlh. Tbis, which is 

found in moat amentaceous or catkin-bearing trees, in some with 

f^^ partial suppression of perianth, is well illustrated 

y la ^^ WillowSj the flowers of which areall acklami/dfotu 
^r a.aS 3i>eci'/tii. (M7.) The little scale (gland or nec- 
MmK tary) at the inside of each blossom might be sup- 
flHR 7 iwsed to represent a perianth, redut'ed to a single 
Wh piece; but ane stcnded co nipsrispo.Ql.&iina-reliaa 
"fj* it rather to the receptacle. Willow-blossoms (Fig. 
S70-37"2) are crowded in catkins, each one in the axil of a bract : 
the staminate flowers consist of a few stamens mci-ely, in this 
species of only two, and the pistillate of a pistil merely. In. 
Sal ix purpur ea, the male flower seems to be a single stamen 
(Fig. 374) ; but it consists of two stamens, united into one 
body. Here extreme 
suppression is ac- 
companied with co- 
alescence of the 
existing members. 

355. Still more I 
simplified flowers, 
but more difficult I 
to c'omprehend, are 
those of Eupho rbia, 
or Spurge. These 
are in fact monosci- 
ous ; and the female 
flower is a pistil, the 
male is a stamen. 
The pistillate flower 
(of three carpels, 
their ovaries united 
into one three-lobed 
compound ovarj') 
surmounts a slender peduncle which tei-minntes each branch of the 
flowering plant. (Fig, 375.) From around the base of this pe- 
duncle rise other smaller and shorter peduncles, each from the 
axil of a slender bract, and sui-mounted by a single stamen, 
which represents a male flower. (Fig, 376, 377.) This umbel- hke 

FIQ. 374. A Mparata staminate flnwerof SilU purpurea, with tlic BtameM ™»- 
leaceiit <nionailelphoim ui"! KjngfineBltiun), so m to appear like a single one. 

FIG. S73. Flowering braiioli of EuphnrWa cornllata. 37(1. Calyi-like involucre 
dlvirteil leng[hwlBe|«liowiiigtliS8tiinilnalBflnwersaroondapl»Mllatoflower(a), 377. A 
mols magnlBed BUmlnale flower detached witli Its bract, a; it» pediinele or pedicel 6, 
■urmounted b; th^ HiUtary etanien, o. 37B. FiitU In ItaU, eat acrou, abowing the 
three cme-seedcd carpels of which it is compoaed. 
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I flower-cluster la surrounded and at first enclosed by an involncre 

/ in the form of a cup, which imitates a calyx ; and the lobes of this 

I cup (the free tips of the calyx-Ieavea) in the present sj>ecies are 

bright white, so that they exactly imitate petab, . Here, then, is 

a whole cluster of extremely aimplifled flowers, taking on the 

guise of and practically behaving like a single flower, the invo- 

' lucre serving as calyx and corolla ; the one-stamened male flowers 

', collectively imitating the andrtecium of a polyandrous blossom, 

' and surrounding a female flower which might pass for the pistil of 

' it. A series of related forms, from various parfcs of the world, 

' gives proof that this interpretation is the true one. 

356. Suppression of both Andrfflctani and GynaBclum. This 
occurs in what are termed Neatral Flowers (347), auch aa are 
conspicuous at the tnaigin of t he cymes of Hj^rangea (Fig. 293) 
and of V iburn um lantanoides and Opulu3,"al80 at 1^ mai^n of 
the hea^ of flowers oT Simffo~werj C ojeop sia (Fig. 287,"288), and 
the like. In these and most other instances, the perianth of 
which only the flower consists is much larger and more showy 
than in the accompanj-ing perftet flowers : in fact, their whole 
ut Jlity to the plant,_so far as known, is in this conspicuous ness. 
No plant normally bears neutral flowers only ; but in cultivation 
all sometimes become so by monstrosity, as in the form of Vibur- 
nnm Opulus called Snowball^ or_ Guelder Rose, also in "full 
d ouHe"~r6 ses7 pinks, &c. Occasionally flowers become sterile 
aod neu traTby mere depauperation and abortion of perianth as well 
asjiL-figSgntialoigana, aa i n certa in^ Grasses ; but such are 
mostly vestiges of flowers rather than neutral blossoms. 

5 6. Interrcption of normal Ai.tehnation. j 

857. Anteposltlon or SnperposltloD.ia the opposition of succes- 
sive (or apparently successive) whorls which normally alternate. 
This result is brought about in different ways, some of which are 
obvious, while of some the explanation is hypothetical. 

358. In the first place, ther e_are^asea of seemiiig antepoai- 
ti on, which are explained awav on inspection, tna tulip, lily,' 
and the liTce, there la a perianth oFsix leaves and a stamen be- 
fore each. The simple explanation ts that the flower is not 
6-merous, but S-merous : there is a, calyx of three sepals, colored 
and mostly shaped like the three petals, which alternate with 
these and are clearly anterior in the bud ; next, three atamena 
alternate with the petals or inner circle of the perianth; thea 
the three stamens of the inner circle, alternating with the preced- 
ing, necessarily are opposite the three petals, as the first three are 
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196 • THE FLOWBE. 

epposite the sepals. These organs altogether are in four whorls 
of three, not in two of six members ; and the pistil at the centre, 
of three combined members, is the fifth and final whorl. 

9. The Barberry family ex hibits a similar se eming ant e- 
posi tion, w lii£b is m orfi_stfikLiie: oo Aecouflt of a multii)lication 
of the members of thej>eriauth. The caljx is of six sepals in 
two circles, the corolla of six petals in two circles, the stamens 
equally six ; and so each petal has a stamen before and a sepal 
behind it. But, when properly viewed as a trimei-ous flower with 
double circles of sepals and petals as well as of stamens, all is 
symmetrical and normal. MeoispeTmum in the related Moonseed 
family is in the same case, but the flower is trimerous, as seen 
in Fig. 369 ; in the male blossom this is obscured in the andrce- 
cium (Fig. 368) by a multiplication of the stamens.' The 
same thing occurs in the periantli and bracts of certain Clusiacete, 
in which the members counted as in fours are superposed, and 
in some of which the double dimerous arrangement with apparent 
anteposition extends through the corolla ; while, in other closely 
related flowers, the corolla changes to simply tetramerous and to 
alternation with the preceding four sepals. This passes, in the 
same family and in the allied Ternstrtemiacere, into 

360. Superposition by Spirals, as where five petals are ante- 
posed to five sepals, by an evident continuation of pentastichous 
phyllotaxy ; and the stamen-clusters of Gordonia Lasianthus 
are probably in this way brought before the petals.^ The flower 
of Camellia is continuously on the spiral plan up to the gynce- 
cium; but upon one which, from the bracts onward, rises from the 
^ to the § and | order or higher, throwing the petals of the rosette 
in a fhll-double flower into numerous more or less conspicuous 
vertical ranks. 

361. Anteposition In the AndriBclnm. It is in the andrcecium 
that real anteposition is most common, and also most difficult to 
account for upon any one principle. Doubtless it comes to pass 
in more than one way. This condition is chiefly noticed when 
the stamens are deflnite in number, and mainly in isostemonons 
and diplostemonous flowers. (324.) 

362. With Isostemonj. Vitis (Fig. 379-381), also Rhamnus 
(Fig. 415, 416), and the whole Grai>e and Buckthorn families of 

' In Columbine (Aquilegia), multtplio&tion of the elnmcnsin Gucceesirel; 
alternating 6-merous whirls Bimilarly briiiga the andnECmra into ten ranks ; 
ao, wlieii these stamenB in double flowers are (ransfonned into hoHow-Bparred 
petals, these are set one mta another in ten vertical ranks. 
. ' Gen, Illustr. ii. 1 140. ' But the peWla alternate with the sepals in the 
ordinary manner of the flower, though their strong quincuncial imbrication 
suggests the spiral arrangement. 
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which they are the types, afford familiar cases of a single circle 

of stamens placed before the petals. In Vitls, there ore green 

nectarifeious lobes or processes from 

the receptacle, alternate with and inside 

the stamens : there is no good reason to j 

suppose that they answer to a second / 

row of stamens. All isostemonous Por- 

tulacaceie have the stamens before the 

petals; and, when the stamensare fewer 

than tie petals, those which exist occupy 

this position. Among the orders wilJi 

gamopetalous corolla, such antepositioa 

is universal in Plumbaginacefe, Primu- 

lacete, the related MjTsinacefe, and in 

most Sapotacete, in the latter usually 

with some complications, ™ 

363. Th e earliest and, the most obvious explanation of the 
a nomaly is that of the sup pres§1 0ir'gf ;;^iiMter"cn'uIe' ^^Itamens , 
an d to this \'kw recent morijEoIdgigts [(,rp rpt.iivtii'nji| i Observa- 
tionsuppliesno vestige of proof of it in Rhamnacece and Vitacete ; 
but, in the group of related orders to which the Piimulaceffi be- 
long, evidence is not wanting, For Samolus and Sleironema 
both exhibit a series of rudimentary organs exactly in the place 
of the wanting circle of stamens, which may well be sterile ftla- 
ments. In the allied order Sapotacete, while Chrysophyllum 
has in these respects just the structure of Primulaceie, and 
Sidei-oxylon that of Samolus, Isonandra Gutta (the Gutta-percha 
plant) has a circle of well-formed stamens in place of the sterile 
rudiments of the preceding ; that is, alternate with the i>etal9, 

' Eichler, Blulh en diagram me, pnesim, and in preface 10 Part II. : 
relating chiefly to obdiplostemony. The printipHl opposhig view is that of 
Si. Hilair^, T>uc1iarlre, &•:,, maintaining that torolla and slsmene here repre- 
sent one circle of organs doubled by median chorisis ; upon wliich see note 
under a following paragraph. According to that hypotheeis, there ia n 
nndnecial drcle in such blossoms, or only vestiges of one, but the petals hav 
supplied the deficiency by a Bupemumerary production of their own ! The 
more plausible hypothesis of Braun, that of a suppressed interior circle 
of extra petals, would restore tlie altemHIion, and make the extnnt sta- 
mens the fourth floral circle, as does the adopted explanation. Braun'a l 
hypothesis, if It insists that an extra row of petals is wanting, supposes the I 
suppression of that which very rarely exisls ; but, if of stamens, then the 
supposed suppression is of that which is so generally present, or with indi- 
cations of presence, as properly to be accounted a part of the floral type. 

FIQ. 379. Flowerof tliB Grape Vina, casting ftBi«talBl>efmeexpanE[oiL 380. The \ 
mma, wjlbnnt ths petals: bntli slinw ttae glande of the disk distinctly, within tLe 
Btamena 381. IMagram of the flower. 
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completing the symmetry of the blossom and the normal alterna- 
tion of its members. This explanation of the anteposition of a 
single circle of stamens is the more readily received, because it 
well accords with the idea here adopted, that the andrcecium 
of a typical flower ahonld consist of two circles of stamens. 
(324.) The only serious objections to this explanation rise out of 
the difficulty of applying it to analt^ons anteposition when both 
circles are present. 

364. For Diplostemong, the condition of two circles of sta- 
mens, each of the same number as the petals, is also itself very 
commonly attended by anteposition. In normal or Direct 
Diploglemony, — that which answers to the floral type com- 
pletely, — the antisepalous stamens (324, note) are the outer 
and the antipetalous the inner series, and the carpels when 
isomerous alternate with the latter and oppose the sepals ; the 
alternation of whorls is therefore complete, as in the diagram, 
Fig. 382, Such stamens, however, may actually occupy a single 

line or coalesce into a 
® © tnbe, without derange- 

ment of the type. Biit 
it as commonly occurs 
1 that the antipetalous sta- 
is are more or less 
/ exterior in insertion, and 
then the carpels, when 
isomerous, are alternate 
=^ ** with the inner and anti- 

sepalous stamens, and therefore opposite the petals, as in tlie 
diagram, Fig. 383. This arrangement takes the name of 
Obdiplostemony. In it the norma! alternation of successive 
whorls is interrupted, so as to produce anteposition, 

365. With ObdlpIost«mon7. This condition prevails, more or 
less evidently, in Ericaceae, GeraniaccEe, Zjgophyllacese, Eutaceie, 
Saxifragaceee, Crassulacese, Onagracete, &c. (but in some of these 
with exceptions of direct diplostemony) ; also, accompanied 
by a peculiar multiplication of members (380) , in Malvacete, 
Stereuliaceae, and Tiliaceoe. The explanation is difficult. The 
hypotheses may be reduced to three, neither of which is quite 
satis factor}'. There is, fi rst, thehypothesi " "f Sf l^ilaim. ap- 
pHed to this as to the preceding case (to Rhamnus, Vitis, &c.), 
that these exterior antipetalous stamens belong to the corolline 
whorl; in other words, that the petal and the stamen before it 
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(whether adnate to or free from it) answer to one leaf which U) 
haa developed into two organs by a dedupUcation (372) taking 
place transversely. This makes the inner and 
antisepalous stamens the third floral drcle 
or the only truly androecial one, and sym- 
metrically alternate with the petals on thi 
hand and the carpels on the other. The 
se cond t^vpotlies is poilf"^'''' tlmt fll"'" '" a 
w horl suppressed between these antipetalous 
stameus andthecorolla : this, ideally restored, ™ 

gives symmetric succession and alternation to all the succeeding 
whorla. The five glands in a Geranium-flower, alternate with arnXf j. \ 
next succeeding the petals (Fig. 384) , were plausibly supposed to \ ' 
repi'esent this missing whorl, which according to Braun should be 
an inner corolla ; according to others rather a primary circle of 
stamens. The th ird is the i-ecent hypothesis of Celakowsk y, 
which Eichlcr adopts : this regards the antipetalous stamens as 
really the inner or second circle, and conceives that in the course ( ^ / 
of development it has become external by < lisplacfim^nt ,. The ^ 
difflculties of this hypothesis are, first to account for this dis- 
placement, and then for the anteposition of the carpels to the 
assumed inner stamens in the great majority of these cases.' 

1 In the first part of the Bliithendia gramme, Eicliler inclined to the first 
liypothesis, that of St. Hilaire (now very much abandoned on accomit of 
the feeble evidence that there is any such thing as transverse or inedinn 
chorisis); in tlic seecnd, he diaeards this in favor of CelakowBky's view 
(published in Itegensburg I'lor.i, 1875). As to members which are raorplio- 
logicall; interior becoming exterior by outward displacement, Eichler cites 
the staminodia or sterile Btaman-clustcra of Parnasaia (Fig. 400, 401), and 
tlie corresponding antipetalous stamens of UmnanChes, as clearly interior 
in the early flower-bud, but exterior at a later period ; states that the vascu- 
lar bundles which enter these stamens generally are cither inner as respects 
those of the episepalous stamens or in line with Ihem ; that in sonie cases 
(aa in many Caryophyllaceie) the real insertion uf the stamens is that of 
direct diplostemony, while the upper part uf their filaments and the anthers 
are external to the episepalous series ; that in moat families wilh obdiplos- 
lemouyexaoiplesofdiiiectdiplostemony occur, and still more cases with both 
stamineal circles inserted in the same tine; and that, as a rule, the episep- 
aloua stamens ar« either later or not earlier formed than the epipetalous. 
As to the position of the carpets before aniipelatoua stamens and petals, 
Celakowsky suggeats that this may result from the outward recession of 
those stamens affording more room there, while in the normal case the 
greater space ia over the cpisepalous stamens. And, indeed, exceptions 
to the prevalent position are not uncommon both ia direct diplostemony 
FIG, 3M. Diagram (crij™-66ftiQii}ii(the flower of Geranium ma<!al«tum,eiLtWttii? 
the relative pofitlon or parts, ami tbe ay m metrical Blcernaclon of circles, i, e, sepale, 
petals, gieeolih iHidleB catleil glsnda, aiitlpetalouB stameiia, aolieepaluiis atameiiB. 
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366. The case of stamens in a cluster before the petals is a 
com plication of eittier of the foregoing with a peculiar kind of 
multiplication, termed deduplication or cborieis. (372.) 



S 7. Incrbabed kcmber of Parts. 

367. An gm^tmtlnn in the number of floral members is one 
of the commonest modifications of the type. It occurs in two 
ways ; lat, by an increased number of circles or turns of spirals 
in the flower, which is Re. mdar Multiplicatiim ; 2d, by the pro- 
duction of two or three or ot many oi'ganB in the normal place 
of one, f^i'"""' "- n^f^f . J- ?.•>-. >v..» The first does not alter the 
normal aj-mmetry of the blossom, although it may render it dif- 
ficult or impossible to trace or demonstrate it. The second 
apparently disturbs, or at least disguises, floral symmetry. 
Either may be definite, or of a constant and comparatively 
small number ; or indefinite, when too numerous for ready 
counting, or inconstant, as the higher numbers are apt to be. 

S68. Heg nlar MnltlpUcatl oD. or Augmentation of fiural circlet 
or spirals,'ma,y affect a ny or all the four ^r^riSi.iuLjniiatawm- 
m only the a ndrceciiun . when the perianth is much increased 
in the number of its members, the distinction between caly.v and 
corolla, or even between bracts and corolla, is apt to disappear, 
as in most Cactaceous flowers (Fig, 317), Nelumbiuni, Calycan- 
thus, &c. In these and similar cases, the members of the peiiantli 
are prone to take a spiral instead of cyclic arrangement ; and this ■ 



and in obdiploBtemonj'. 

St. Hilaire'a hypothesis of (tanivcrse dedapliuatii 
of the vaeculor bundles in tlie petal and the s 
Celakowsky ingista, be good evidence that Ibe: 
leaves, and not superposed portions of one. 

The main ohjeetion to the second hypotliesis (that of a suppressed 
tirele outside of the antipetalous stamens) is lliat this missing circle, 
whether of petals or stamens, is not actually met with In anj nearly re- 
lated forms (fur in Monsonia the fifteen stamens are otherwise explained) : 
also that there are transitions, as above mentioned, between obdiptostemony 
and direct diplostemony. To Braun's theory that the glands liehind the 
antisepalous stamens in true Geraniaeeas answer to suppressed phylla, 
Eichler objects that these are present behind nil ten stamens in OxalideEe; 
also that all are wanting when the office nf neotar.secretion, which they sub- 
serve, is undertaken by sftme other pari of the (lower, as by the calyx-spur 
in Pelargonium and iS'opKulum. The first objection is forcible : the second 
mixes morphological considerations with functional, and is inconclusive. 
Abortive organs, preserved for their utility as nectaries, might totally dis- 
appear when rendered useless by a different provision for the same function. 
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is even more true of greatly multiplied stamens and pistils, as 
in Magnolia and Liriodendron, most Anonacete, Ranunculus, 
Anemone, and tiie like. But in Aquilegia, where the number Ave 
is fixed in the perianth, the cyclic arrangement with alternation 
of whovls prevails throughout 

369. ITie definite augmentation of calyx and corolla by the 
production of one additional whorl of each, and the seeming 
antepoeition which comes of it when the androecium remains 
simply diplostemonous (in the manner of the Berberidaceee, 
MenispermaceEE, &c., 359} has already been explained. 

370. Similar 'increase to two whorls affecting the corolla only 
characterizes Anonaceoe, Magnoliaceas, Papaveraceie, and Fuma- 
riacese. In all but the last order, this is accompanied by indefi- 
nitely multiplied stamens, and mostly by an increased number of 
carpels. In FumariaeeaB, which has dimerous flowers, there is a 
diminution by the suppression in most cases of half the normal 
androscium, and also an augmentation of the other half by 
chorisis. (372.) 

371. Pampetitlons Maltiplication. Under this head may be 
described an anomalous arrangement of augmented stamens 
which prevails in the order Rosaceie, but is not peculiar to it.' 
The simplest case, but a rare one, is seen in the lO-atamened vari- 
ety of some Hawthorns, as occasionallj- in Crattegus coccinea and 
Crus-galli. The ten are in one circle and in pairs, the pairs 
alternate with the petals. Some would say the pairs are before 
the petals ; but the space between two stamens before each petal 
is moBtlj- rather wider than in the pair taken the other way. 
The next case in order, as in I5-stamened Hawthorns, and 
constantly in Nuttallia, adds to the above a simple interior circle 
of five stamens, one directly before the middle of each petal. 
Next, as in most Pomeie and many Potentilleee, there are twenty 
stamens, thus placed, but with an additional circle of five alter- 
nating with the preceding one. Next there are 25 in three 
cireles, the second circle as well as the first having ten stamens ; 
and finally there are from 30 to 50, all probably in circles of ten 
each. There is little doubt that the circles develop in centri- 
petal order ; the inner successively the later.* 

' It was first dearly described by Dr. A. Dickson, in Trans. Bot. Soc. 
Edinb. viii. 46S, and Seemann'g Jour. Bot. iv. 473 (1866). He introduced tlie 
tena, parapeialom, which is characteristic of it in its elementary form (264, 
note): it is particularly illustrated by Eichter, in Biiithendiagraniine, i1. 
496-510. The former interprets it by cliorisia. both Tiiedian,nniJ,iaUftlfi»l: 
the latter presents ttie tacts and possible views, but declines to adopt either 

3 Accordingly, the whole is probably to be explained by some modiflta- 
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372. Ch ortaJg or DednpH catton. Both these terms, and the 
ideas which the_v denote, originated with Dunal, but were first 
expounded by Moquin-Tandon.* The first word is Gi-eek for a 
separating or separation. The second is a translation of Dunal's 
French word dedaublement (literallj' undoubhng), the ambiguity 
of which, and of the original presentation of the case, long 
retai-ded the right apprehension of the subject. Diremption liaa 
been suggested (by St. Hilaire) as a proper term. T he mcan - 
ing si mply is. the dirisibg of tha t which is u>oypi^9l9fic all\- 
on e organ into two or more (a division wliich is of course 
conarenitah. so that two or mo rf. org-nns ofj^iipy tijf i^-^itinn of 
one. Ah thus used, chorisis is restricted, or nearly so, to the 
Eomol<^ue3 of leaves in the flower, and mainly to stamens and 
<«rpel9 ; the division or splitting up of a petal or a sepal, when it 
occurs, being expressed in the phrases which are applied to leaves. 
Yet a comijound leaf, especially one of the palmate tj-pe, is 
a good type of chorisis, the several blades of a compound leaf 
answering to the single blade of a simple leaf. It has been ob- 
jected against the terms chorisis and dedupUcation that they 
assume the division of that which has never been united ; but 
so equally does the estabUshed terminology of foliage. A di- 
vided leaf has never been entire. 

373. C horisis is comp lete when the parts concerned are dis- 
tinct or separate to the very iusertion, as in the stamen-clustei's of 
Hypericum. The foUar form of this would be represented by 

tion of the augmentation of circles. Dickeon'i hypotliesia, that the two, 
three, or five stameni which arc more or less in faoe of each petal are all 
deduplicaiions of that petal, would come to be noliceil under the neil liead, 
but it may be dismissed at once. Yet that the pairs in the outer circle 
represent each an aniisepaloua atamen, divided by chorisis (sometimes 
incompletely) and much separated, is not improbable. The other tenable 
explanation (which may be harmonized with tbe last) is Ihnt the outer 
circle of stamens here rightly consiels of ten members, respectively allernat' 
ing with the sepals and petals taken as a whole. This makes tliera para- 
petaloui, and at the same time brings them under Uofmeister's general law 
that new organs originate over intervals of those preceding, in this case over 
the ten perianth-intervals directly. It also accords with Hartog's elucidation 
of the accessory parts in the flower of Sapotaceie (in Trimen's Jour. Bot. 1878) , 
The inner circles are there sometimes 5-merouB after the primitive type, 
sometimes ID-nierous in regular alternation to the preceding circles. 

1 Moquin-Tandon, Eseai des IMdoublemens, &«., Montpellier, 1828; Con- 
siderations BUT les Icre'gulari(& de la Corolle, &c,, in Ann. Sci. NaL xxvii. 
237, 1832; Te'ratologie Ve'ge'tale, 337. Dunal, Essai sur lea Vaccinie'es, 
1819, cited by Moquin (aorae pages printed, but never publiahedj; Coiisid^ 
rations snr la Nature et les Rapports de quelques-nns des Organes de la 
Fleur, 1829. The next bolanist to develop it was St. Hilaire, Morphologie 
V^g^tale, IMl. 
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such sessile palmately compound leaves as those of some species 
of Aspalathus. I t is incomplete when division does not extend 
to the base ; as in Fig. 387, 393. Compare, as a ifi P^. 
proximate homologue of this, a petal of Mignonette, "^gj^ 
Fig. 385. But proper chorisia requires that the f7^ 

supernumerary organs should be developed like wAJ 

unto the original organ which is thus multiplied, or \^ 
should complete Iheir symmetry, whatever it be. «! 

374. St. Hilaire distinguished two kinds of deduplication ; viz., 
collateral when the members stand side by side, and parallel 
when an oi^an becomes double or multiple antero-posteriorly. 
The latter, sometimes called vertical, and sometimes transverse, 
is better named median chonsis. The collateral is the origi- 
nal and typical chorisis. Most botanists incline to restrict the 
name to this, and to give some other explanation and name to 
the median form of augmentation. But some cases, such as 
those of Tilia and Sparmannia, are clearly of the same nature 
as the collateral, and may be a disguised form of it ; there are 
others which may be explained in accordance with it ; and there 
are such transitions between some of these and coronal out- 
growths that the term chorisis is most conveniently made to 
comprise augmentation or doubling in either plane. Distinct 
anteposition, however, may be explained in other ways. (357.) 

375. Typ ical or Collateral Chorisis , in which the members , 
together answering to one leaf, no rmally stand side by side, 
occurs in man}' families of plants, an"o[ 
in a variety of forms. A few are here 
presented. 

S76. Elodea Virglnica (a common 
marsh plant of the Hj-pericum family) , ' 
like most of its near relatives, has its 
calyx and corolla on the plan of five, 

its stamens and carpels on the plan of ™ "' 

three, as is shown in the diagram. Fig. 386. This makes a break 
in the symmetry between the corolla and the stamens ; but all 
within is in regxilar alternation when the three stamens of each 
cluster are counted as one as their union at base into a phdaiix 
(Fig. 387) may suggest. These phalunties alternate with the 
three carpels, and therefore stand where single stamens belong. 
The three conspicuous green projections, which in a general way 







e (BeBsrlti Ddoista), witli many part«tl blada, 



. Iiia(p-am of flower of Elodes TlrglDlua, witL three phalangei 
I iTiner circle, and Cliree glamU annverln; to tbe outer drgle. 
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are called glands, alternate with the phalanges, and so are taken 
to represent the out«r cirtle of stamens. The morphologist 
accordingly sees in the glands the homologuesor representatives 
of the outer series of stamens, reduced to three by abortion, and 
in the three stamen-clusters only the three alternating stamens 
\^ of the inner series, trebled by chorisis, and this chorisis incom- 
es ^"^"^^ plete, because it has not quite divided the filament into three. 
C4|yJj?H^ I n Hypericum , the glands are completely suppressed, each pha- 
Xft f~ lanx IS almost or quite divided into a cluster, either of about 
. ^ three stamens each, as in H. Sarothra, or of a few more (in H. 

Wn^^^^i mutilum and H. Canadense), or of an indefinite number, as in 
■— — ^.^ the comlnon St. Johnsworts. Then in some other species (as 
in our H. pyramidatum) the carpels and the stamen-clusters rise 
to five, realizing complete pentamerous sjinmetry, except that 
the almost numberless stamens all belong to the one inner circle. 
Morphologically, thcj' are comparable to the leaflets of five (or 
in most species tliree) 
decompoand and ses- 
sile or almost sessile 
leaves. The indefinitely 
numerous stamens of 
Bicinus are similarly 
increased from five by 
compound ramification. 
877. Fumariacefe, the 
Fumitory family, may 
fbmish the next illus- 
tration. The flower is 
on the plan of two 
(dimerous) throughout. 




.. Tak ing Dicentra to show it, there is first a pair of small and 
^ scale-sliaped sepals, not unlilie the pair of bractlets on the 



FIQ, 388. Dkent 


s CucuUarlik (Dutcliman's Breechee), Bscape in flower uid ■ lest, 


HTnredftanitlieglnK 


ularb.llb((<.rm*dotlhecnl«rKefll.i««>ofpetlolw). 389- Det^Led 


flower, of nstuml r,\z 


B, jbowlng Also Ihe pair of braollets on 11m pwlicel. 380. Sams 


wltli pans dks|>lKy«l 


unrt 391, inner peUlB placed above. 392. Diagram of flower of 


IMcentraurAdlumlB 


rro>a«Beo.l«iia«™».be.ominit. 3B3. On« of too ph.l«M(» oT 
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pedicel below (Pig. 389, 390), and normaUy alternate with them: 
alternate with these is a pair of large petals, deeply saccate or 
spurred below; alternate with these, a pair of smaller petals 
with spoon-shaped tips which cohere at the apex (the corolla 
therefore of two circles as in the related Poppy family) ; alternate 
with these, two phalanges or united etamen-clusters, of three 
stamens each ; altemate with these is nothing, for the second 
set of stamens is wanting ; altemate with this vacanc3- is a pau' 
of carpels wholly combined into a compound 2-nierous pistil. 
The statement itself explains the morphology. The three sta- 
mens of each phalanx stand in the place of a stamen, and are 
the divisions of one. In Dicentra the members of the phalanx , 

are almost separate ; in Adluraia (Fig. 393) and C orydaJM tiie ^ Q-iX^ 
undivided filament reaches almost up to the anthers. The middle , 1 ^ 
anther of the phalanx is normal, or two-eelled; the lateral f ' ^''i('/_ 
anthers are one-celled, as if halved.' 

1 Eichler adopte this interpretation (proposed in Gray, GeD. Illiutr. 
i. 118j, and appliea it to the crucial instance of Hypeconm. In the flower 
of this Old World genua, there are four apparently simple and complete 
Btamcna, one before each petal: the simplest interpretation would be that 
which the facts appear to present, ril. that both dimerous circles of etamens 
are complete anil norma). But Eichler — in view of the early development 
and the double vascular bundles of the stamens before the inner petals, and 
some occasional slight disjunction of their anther-cells — considers that 
the interior stamen -circle is wanting here, no leas than in the other genera 
of the order; that what here takes its place before each inner petal is a 
stamen composed of the adjacent lateral mcmt>er at the pha.]anx, congeni- 
lally severed from tlie group to which it belongs and soldered into one fila- 
ment, bcariTig the two one-celled anthers so brought together as to imitate a 
normal two-cellod anther. The organogeny of the blossom is thought to 
favor this hypothesis ; and it certainty favors the view here adopted of 
the composition of the three-membcred phalanx of the family generally. 
If this interpretation of Hypecoum seems far-fetched, it is no more so than 
its exact counterpart, tlirough which DeCaudoUe, Lindley, and others explain 
the case of the rest of the family. Starting with that genus as the simple 
type, they conceive that the stamen opposed to each inner petal is each 
severed Into two, and tliat these half-stamens attached to the sides of the two 
intact stamens, thus producing the phalanges by coalescence. 

A gooil empirical conception of the formation, from a. single leaf, of three 
stamens in Fumariaceie, or two in Crucifene, is aSorded by the pctal^ of 
Hypecoum. as illustrated by Eichler. The outer petals are slightly Ihree- 
lobed from the apex; the inner are deeply so and narrower. Thje mem- 
bers of the next circle in the family generally are just such tbfee-lobed 
bodies, the tip of each lobe transformed into an anther. Thew is an ap- 
parent congruity in the production by the symmetrical middle tobe-of a 
symmetrical two-celled anther, and of a one.celled anther by each unsym- 
metrical lateral lobe or stipule-like portion, A fuller development of these 
sides of the leaf, and non-development of the middle portion (somewhat 
after the analogy of Lathyrus Aphaca, Fig. 219), with anther-formation, 
would convert the leaf into a pair of stamens. ^-. , 
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78. The obvious relationship of^Crma^a:^ to Fiimariacefe, 
e pecuUarity of having the two carpels 
aide by side instead of fore and afc 
(median), and the characteristic 
»maly which the androecium pre- 
\ seats (i. e. the tetradynainy), would 
\\ give reason to expect that its prob- 
lems might be solved by chorisis. 
Indeed, the doctrine was applied to 
this, long before its application to 
the other order. Beginning at the 
centre {Fig. 395, &c.), the pistil is 
of two carpels, right and left ;- alter- 
nate with these is a pair of stamens 
on the side next the axis, matched 
bj' another pair on the opposite 
side of the pistil, the four longer 
and intei-ior stamens ; alternate 
with these, and lower in insertion, 
am 30T a single stamen on each side ; next, 

four petals, of somewhat various overlapping in aestivation, 
which essentially alternate with the two single stamens and the 
two pairs; lastly, four sepals, alternating with the four petals as 
a whole, the anterior and posterior overlapping the lateral ones 
in the bud. Now the median (i. e. the anterior and posterior) 
pairs of stamens occasionally have their contiguous filaments 
conjoined, as in Fig. 397. If this were at all constant, the 
Inference would undoubtedly be that the case is one of chorisis, 
and that the flower as to its essential organs is dimerous. This 
is apparently the best explanation to be given. It assumes that 
the chorisis is normally complete in the andrcecium of CruciferBe, 
instead of incomplete, as in Fumariaceae.'. And this ^iew is 
confirmed by the fact that the median stamens are simple and 



' The hypothesis here adopted, as lo tlie andrteetuni, is that of Stoinheil 
(183S), and of Eithler (in Flora, 1866, 1872, and Bluthend. ii. 200), replacing 
that of Kunth, 183-1, &e., employed in fornier edilioiis. The rejected ricw 
malcee ibc Snwer 4-nierous up lo the pistil, and the Blnniens all of one circle, 
altemaUng wilh Ihe four petals, the median stamens (as in our view) duubleil 
bj (Jiorisis. Krause and Wrelaeliko (eiti.il a» above by Eichler) woulit 
have [lie floral circles 2-nierous and 4-mcrous by turns; the calyx of two 
2-inen>U8 circles (which it plainly ia); the corolla of one 4-nierouB circle 
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single ill Senebiera and many species of Leptdium, in which the 
lateral or short stamens are at the same time abortive. 

S79, It ia fjllite poaaiblc that choH aia may hp Ptt^ndfr^ tfi Ihf 

corol la of the (.-riicifeTOns floffcr ^ a nd reduce the "ti i^l fi t/i n 
symmet rical 2-niero«s plan , and to congruity in the perianth 
also with J^'uraarlaceie. The only obstacle is in the petals form- 
ing a whorl of four where all the rest is 2-merons, for the sepals 
are manifestly two decussating pairs. Now the meflian petals 
of Hypeeoiini are deeply 3-lobed. An abortion of their middle 
lobe would leave them almost two-paited ; a little more would 
separate them ; thentliey would imitate the four cruciferous petals 
as in the diagram, Fig. 39^). Applying this ^iew to CrucifenE, 
the blossom in tlie two orders would accord in having a 2-merouB 
three-whorled perianth, tJie first and third whorls median ; ' as 
also in the dimci-ous androccium, the first whorl of which is 
lateral. The difference is that in Fumariacefe the two members 
of the first whorl of stamens augment by chorisis into three, and 
the second is wanting, or b present only in Hypecoutn ; while in 
Crucifene the first whorl is simple (of the two short stamens) , and 
the second is doubled. In Fumariacese only the first whorl of the 
perianth counts as calyx, and ,,-:>^^=:>v 

the corolla is of two whorls ; ^v^^^^Lr^T^^ 
in Cruciferte, the first and / 
second whorls are calyx, 
inner sepals answering to the ^ 
outer petals of Fumariacefe. 

380. Chorisis along with ''^^^; — ir^^^ 
antcposition of stamens is well 
seen in Tilia or Linden, at least in the American species. In 
these the indefinitely numerous stamens are in five clusters, one 
belbre each iietal (Fig. 398, 399), and there is a petal-like body 

ahernatiug with Ihe calyx-incmUvrs as a wliole ; the eliort slamena fullowjng 
as a 2-Tiienms L-ircle ; Ihcn tlic long siamonB hb a 4-merouB <^ir<ae i lastly the 
2-meruu9 gyntetiiini. G. Hcnslow (in Trans. Linn, Soc. scr. 2, i. 106) would 
liftye the flower 4-men)us by the Buppression of llie fifth memberB of a 
S-merons type, and a further suppression of half of the remaining exterior 
stamem^irele, &c. Finally, there is the much belter-maintained view that 
the cruciferous flower i» imerous tliroughout, as explained in the following 
paragraph, 370. 

1 This view was Uken by Sl«inheil, in Ann. Svi. Nat. ser. 2, 337 (1S3»), 
and ia easenlially reproduced by a Russian botanist, MeacliajeS, in BulL 
Soc. Imp. Nat. Mosc. 1872. 

FIG. 398. Diagram uf iliu Bower of Tilia AmertcBna. the ccimmoii Amiriean IJn- 
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in each cluster with which the stameos cohere. The explanation 

by cliorisia ia that each cluster, petal-hke body included, is a 
multiplication of one stamen. The diagram (Fig. 398) accu- 
rately shows that most of the stamens originate from the outer 
side of the base of the petal-like portion : this is most naturally 
explained by median cliorisis. The snperijositionof the clusters 
to the petals will take the same explanation as that of Rhamnus, 
Vitis, &c. {Fig. 363.) That the andrcecium is here composed 
of the inner circle merely is partly confirmed by the alternation 
of the carpels with tlie chistera. According to Duchartre,' the 
development of the andrcecium in a Mallow indicates a similar 
stnicture ; for the whole united mass originates from live protu- 
berances, one before each forming petal and connected with it, 
this by collateral chorisis forming a cluster of stamens, and the 
five clusters coalescing aa they de\'elop into a tube of filaments, 
such as in Fig. 485; 'T^ow Hibiscus and its near relatives have 
a naked tip to tlie stamen-tube, ending usually in five teeth ; 
and Sidalcea, as is most strikingly shown in the Californian 
S. diploseypha, has two series of atameus, the outer (answering 
to those of Malva and its relatives) in five membranaceous pha- 
langes, superposed to the petals ; tlie rather numerous inner 
series, more or less in phalanges, suiiuounts an interior filamcnt- 
tulie. Whence it is infeired 
that these, and the five teeth 
terminating the column in 
Hibiscus, represent the in- 
ner stamineal circle which is 
wanting in Malva, as it is in 
Tilia.2 

381. The case of Pamas- 

sia would be explained as 

analogous to that of Tilia, 

but with the stamen-clusters before the petals wholly sterile, 

and of fewer divisions, wJiile an inner circle of five stamens 

> Comptes Rendus, 1844, & Ann. Sci. Nat, ser. 3, iv, 123. Duchartre and 
others who draw fretly upon median chorisis lo explnin antepneition, and 
consider tliat congenital union proves it, Uke the plialntiges in these eases, 
like the single stamens in Vitia, to be an inner part of tlie petal itself. But 
this view appears to have had Its day. 

* Gray, Gen. lllnstr. ii. 44, 57, 75-82. The position of the carpels before 
the petftlB in Pavotiia anil Malvaviacus brings the former into symmetrical 
alternation with siiuh an inner Btamen^^rcle; bat it is not so in Hibiscus, 
which has the carpels before the sepals. 

FIO, 400. A petal of Parnnwla CnmliniKtia, with a triple stamlnoilliim before It 

FIQ. 401. DiafntDiortlieHawerof FamamaCarollulana. 
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alternate with the petals forms the effective androednm- For 
the Bcale-like body before each petal, and even sliglitty aduate 
to its base (in P. Caroliniaua about 3-parted, as in Fig. 400, but 
ID P. palustris a thin scale, fringed with more numerous gland- 
tipped filaments) , is plainly outside the stamens in tb" full-grown 
flower-bud. But Eichler and Dnide have found 
that it is inside in the early bud.' Wherefore, if 
these stamen-like bodies really represent a. circle 
of the andrceeium, it must be the inner one ; and 
that is the more probable view. 

382. Multiplication bj- chorisia in the gynoecium 
i3 not common ; but there are well marked in- 
stances of it in all degrees. In Drosera, the 
styles and stigmas are doubled (Fig. 402) ; in 
Malvaceae, the same thing takes place in Pavonia 
and its allies ; while in Malope and two other '^ 
genera of the same order the few normal carpels are multiplied, 
evidently by chorisis, into an indefinite number of wholly distinct 
ones. 

§ 8. Outgrowths, 

383. Proper chorisis is the co ngenital multiplication of one 
organ into two or more of the_ same nature and p fflce ; or at 
least into two or more oiganSj even Jf_di^imilar, as in the 
American Lindens, in which one member of the cluster is a kind 
of petal. Between this and the production by an organ of ap- 
pendages, or outgrowths of little or no morphological signifi- 
cation, there are many gradations ; as also between these and 
mere cellular outgrowths from the surface, even down to 
bristles and hairs. The latter, in all their variety and modifica- 
tions, are pi'operly outgrowths of the epidermis only, and there- 
fore consist of extended cells, single or combined, unaccompanied 
by vascular or woody tissue. To them has been given the 
general name of Trichomes (Trichoma, pi. trichnmata) , that is 
structures of which hairs are the type. They may occur upon 
the surface of any organ whatever. Their morphol<^' is the 
morphology of cells rather than of organs. They will tbcrefore 
be most conveniently illustrated under Vegetable Anatomy as 

• Eicliler in Fl. Brasil,, Sauvagesincte, & Bluthend. ii. 424 ; I>rude Id Lin- 
niea, xxxii. 239. Eicliler refers to tiiie as a conflrmalion of Celakoweky'a 
explanation of obdiploa lemony by posterior displacement. (3G6.) 
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respects their structure, and in the Glossary as respects ter- 
minology. 

384. But into some bristles, such as those of Drosera, a sub- 
jacent stratum of tissue enters, including one or more ducts or 
even some woody tissue. Prickles are of this class ; and from 
the most slender, which pass into bristles, there are all grada- 
tions of stoutness and induration. Such outgrowt hs may eve n be 
formed in most r^ilar order, as the prick]^~on tlie caiyx-tijlje 
ofAgriiiionia and scales on the acorn-cup of Oalis, and yet liavg. 
n ombr phulogi c al importance. On tbe^otber handj true rcjresen- 
taTives^ of leaf or stem may, by abortion and depauperati on, be . 
reHlieed to_the structure as well as the appearance ottdfiUtUBSB- 
Exampl es of this are familiar in the ^P£U3 (answering to limb 
of tlie cliTjx) of many Compositai," anSin the bristles which 
answer t* periantE in "many" Cy pc raceie ■ The s cariou s stipules 
o f Pa ronychia and ol' l -'otamogeton, the ligule'of Grasses, and 
even the corolla iu Plantago, are equally rediiced to"inere cellular 
tis'suer So tha t the structural dilTcrenee between tricbome s and 
'oiiiffrowOis ^_js not at all aBsoTTite, and the morpfioTogical distine- 
tion must rest upon other gixjund tlian anatomical sfruetClTC. ' 

"385. Among the coroUine outgrowths most akin to choHsis is 
the Crown ( Corona) of Siiene and allied Caryophyllaceie, at the 
junction of the claw 
with the blade of 
the petals (Fig. 403), 
the analc^y and 
probable homology 
of which to the ligule 
of Grasses (Fig 
150) is evident ; also 
the many-rayed fiia- ' 
*• *" mentous crown of ; 

Passion-flowers (Fig. 404), which consists of two or more series : 
of such outgrowths. In Sapindus and some other Sapindaceie, 
these ligular outgrowths or internal appendages are more like ■ 
a doubling of the petal ; as also in Erjthroxylum, where they 




' This is the beet English nnmi.' for tho Emenjenzen of the GemianB, the 
EpiUaatema at Warming, &c. For the developDicnt and discussion of Ihia 
subjeet, see Wftrminfr, in Kjiibenliavii Vi.ieni'k. Meddel. 1872, and a larger 
Irealiae on RamiHualion in Phonerogama, Copenhagen, 1872, Also, Uhl- 
worm in Bot. Zeit. 1873; Cclakowsky in Horu, 1874; and Eichler's note on 
Emergeazen in Bluthendiagramme, i, 48. 
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FORMS OF THE RECEPTACLE. 211 

are often more complieatMl iu structure. They are always on 
the inner face, and are commonly two-lobed or parted. 

386. Similar stamineal appendages are well known in Cuscuta 
(Dodder), in Larrea (Fig. 405) and otber Zygophyl- 
laccje, and less conspicuously in Gaura. 

387. T o extand-to tbe m the name of Ligulb may 
not be amiss, wLetiier mey arc fcgaillCiI as mere 
outgrowths of floral leaves, without further morpho- 
logical relations, or whether they be, at least some- 
times, interpreted as the homologue of intrajjctiolar 
stipules, as their ordinarily two-cleft form, and their **" 
coincidence in Erythroxylum with an intrapetiolar two-cleft stipule 



§ 9. FoiiMS OF THE Torus on Kecbptaclk. 

388. Torus is the mo re s|)eeific and proper name . REC^XifiJi. 
is the mpre.usugi,, (303.) A normal receptacle or the flower 
would be that of Fig. 316, the apex of the flower-stalk somewhat 
enlarged, roundish or depressed, and with surface mainly cov- 
ered by the insertion of the several organs ; the several inter- 
nodes which it potentially contains being 
undeveloped. As the meml)ers of the flower 
multiplj- and occupy numerous ranks, the 
receptacle enlarges or lengthens to give them 
insertion or standing-room. 

S89. Of elonga ted forms of receptacle . 
Magnolia and Liriodendron or Tulip-tree give 
familiar instances. The lengthening in the 
former is mainly for the support of both an- 
drcecium and gyncecium ; in the latter, as in 
Myosurus, mainly for the gynoecium only. 
The fall of the matured carpels reveals it 
as a very slender or bodkin-shaped pro- 
longed axis. O f broadened forms , the Straw- 
berry, even in blossom, aflbrds a familiur 
example. (Fig. 406.) In the same order, 
Rnbus odoratus shows a very broad and flat m 

receptacle : in roses, it is so deeply concave as to become the 
3 of the strawberry" (Fig. 407), being urn -shape d with a 
' mouth, upon which the petals and s^aniens are bonie, 

tts. stamen ol Larreai Msxlcaua, irlth a cutiepluuuue llguluia nppeiiiUgo nt 
uie. lloceplacleuraaCrawbeny In iDUEitudlDHlaectloD. 40T. SHme oraroBO, 
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while the pistils line the walls of the cavity, the base or centre 
of this cavity answering to the apex of the strawbeirj". 

sua. Sometimes intemodes are lengthened between certain 
memtiers. In Schizandra, the receptacle, barely oblong in blos- 
som, lengthens greatly in fruiting, so as to scatter tlie carpels 
on a long filiform axis. 

301. In many Gentians, in Stanleya and Wai-ea among ^ 
Cracifera;, and in most species of Cleome, the internode of the 
receptacle bttween stamens 
and pistil is developed into ( 
a long stalk to the latter. 
Gynandropsis (Fig. 409) is J 
like its near relative, Cleome, 
' esceptlhatthisverj'longstalk \ 
has the lower part of the 
stamens adnate to it ; the in- i 
ternode between the corolla / 
and calyx is broad and slightly / 
elevated (or in Cleome, &c., . 
narrower and longer) ; and J 
«e TO , so the several floral circles ( 

are as it were spaced apart by this unusual development of j 
receptacular intemodes. In Silene (Fig. 408) and many other ■ 
plants of the Pink family, an internode between the calyx and : 
corolla is prolonged into a stalk or ■Stipe.' 

' Stipe is the general name of a stalk formed by the rec«pla<;le or some 
part of it, or by a carpel. To distinj^uisli its particular nature in any case. 
tiie following terms are more or less employed : — 

Thecaphobe, for a elipe which belongs to a simple pistil itself (where 
it is homologous with a petiole), and is no part of the rcceplaoTe, as in Coptis 
at Goldthread. 

Gtnophobe, where the stipe is an internode of receptacle nest below the 
gyntxuium, as the pod-slalk in some Cruciferse, Cleome, and Gynandropsis. 

GoNOFiioRE, vrben it elevates both slamens and pistil, ns it secniingly 
does in the lower stipe of Gynandropsis, Fig, 409. 

Anthophobe, when the stipe is a ileveloped internode between the 
calyx and corolla, as in the l^nk family, Fig. 403. 

GtNOBASE is a term properly applied to a short and comparatively broad 
portion of receptacle on which the gyntccium rests, as in Rue and Oran);c 
(Fig. 414), Houndstongue, Sage, &k. This may extend up between the car- 
pels and pass into, or the upper part become a 

Cabpophobe. a name property applied to a portion of receptacle which 
is prolonged between the carpels as a central axis, as in Geranium (Fig. 
411) and jnany Umbcllifers, Fig. iU. 
Fin. 408. Section ot a flower of Silene Fennsylruiica, showing tho stipe or 

FiO. 40B. Flower of GjiuutdroiHls, *kli floral drclea separated on the elongated 
remptacle. 
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392. Instead offomiingastalfc.theelongationmaybecoiitinued / 
between the carpels in tlie form of a slender axis, as ip Gera - f 
niam (Fig. 410, 411), and in the carpopkore I 
oTTCe iVuit of Umbelliferie, Fig. 412. In 
Geranium, this prolongation of receptacle I 



t^ 




extends far above the ovaries as a beat, to which the styles are 
adnate for most of their length. 

393. In Nelumbium (Fig. 413) , the gynophore, or portion of 
receptacle above the stamens, is enlarged into a singular broadly 
top-shaped body, with a flat summit, in which the pistils (a dozen 
or more isolated carpels) are separately immersed. 

394. A Dtek is a part of the recept acle, or a development of it, 
enjarged under or around the pistil. When un3er it or around 
Its base and free from the calyx, 
the di^k is h^ostmeaSf as in 
Orange, Fig. 414. Here it is a 
kind of gj-noliase. When adher- 
ent to or lining the base of the 
calyx, it is perf^noiii, as in 
Rhamniis (Fig. 415,416) and Cherry (Fig. 337) : when carried 
by complete adnation up to the sununit of the ovary, it is epii/y- 
nov», as in Cornus, in Umbelliferte, &c. Not rarely it divides 
into lobes, as in Vitis (Fig. 379, 380), in Periwinkle and most 
Ajxicynaceous plants, and in Cruciferte. These are termed y/ani&\ 
of the disk, and indeed are commonly glandular or neetariferoii8._^ 
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It is not possible by any direct demonstration to distinguish be- 
tween such pi-odnctions of tlie receptacle, which are classed as 
belonging to the axis, and suppressed or undeveloped phyilous 
oi^ans, such as stamens, which gknds of the disk may some- 
tim es- represent. 

395. HrpftnttiiiUD. Inspection of Fig. 415,416, and 337, and 
comparison witli Fig. 839, will suggest an explanation differ- 
ent from that wliicli is generally 
adopted. Instead of regai-ding the 
calyx as beginning on a level with 
the base of the ovary, and the cup 
as lined, more or less thiclily, by 
an expansion of the receptacle (the 
perigynous disk) , 
tlie calyx may be 
understood to begin 
where this and the 
ovary become free 
from each other. 
Underthat view, the 
receptacle, instead 
of convex or protu- 
berant, is here con- 
cave, has grown up 
*" 41B around the ovary, 

wliich, however, is fl^e from the cup in the earlier cited figures, 
but immersetl in it in Fig. 339 and the iilse. A comparison with 
a rose-hip, an apple, and a pear much strengthens this inteipre- 
tation, which is rather largely adopted at this day, at least 
theoretically. It was perhaps fimt proposed by Link, who intro- 
duced the appropriate name of Hypantijum. A hypanthium or 
kypanihial receptacle is, as tlie name betoltens, a flower-axis or 
receptacle developed mainly under the calyx. The name is a 
good one, in any case ; and such structui-cs as those of Calyean- 
thus {Fig. 417-419), a rose, a pear (the lower part of which is 
evidently an enlaig;ement of peduncle), and of Cactus-flowers 
(Kg. 317) , although quite compatible with the theory of adnation, 
are more simply explained by it,' 

' But, whether the esses sre well (listinguishuble or not, it by tio menn» 
follows that the receptacle plajs such a part in all instaoces of perigyny and 
of inferior or pnrll; inferior ovary. Such a view ia attended by more diffi- 
culties than the otiier. Unices the mediation of an invisible receptacle must 

FJO. 417, FloverlngbnuichofCalycantlms, 418 Vertlcolsecllonoftbeum-sliapcil 
rccepUule. the Imbricated bracts or sepals on its surbce cut away. 410. Mature 
riiivll&ioiu receptacle entire, ■tunritig some scan team wblch the bracts have fkllen. 
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Section IV. Certain Adaptations of the Flower to the 
Act op Fertilization. 

g 1. In General. 

396. The introduction into morphological botany of the con- 
siderations now to be mentioned should have dated from the 
year 1793, in wiiich Christian Conrad Sprengel published his 
curious treatise on the structure of flowers in special reference 
to insect aid in their fertilization. For this book, which was 
wholly neglected and overlooked for more tlian sixty years, con- 
tains along with some fanciful ideas tlie germs of the present 
doctrine and many excellent illuatrationa of it.' The interest in 
the doctiine now prevalent is witnessed by a copious special 
literature, beginning with tlie publication, in 1862, of Darwin's 
book on the fertilization of Orchids by the aid of insects.' 

be invoked whenever there is a junction of two diseimilHr organs, Che petals 
and EtameDB of a Lytlirum or a Cupliea are united with die caljs itself, 
instead of calyx beginning at the tap of a long and simple tube. And if 
three or more of the floral whorls may be congenirally united, why not these 
also with the remaining one 1 Van Tieghem, in his Analomie Compart!e de 
la Flcur, maintains wholly the old view, founding it upon anatomieal struc- 
ture and his ability to trace down to the base of the ovary the distinct 
vascular bundles of the several involved organs. 

' C^CjSprengel, Das entdeckte Geheimntss der Natur im Bau und der 
Bef ruchtung der Blunien, Berlin, 1793. Even earlier, Kcelreuler ( Vorlaufige 
Nacliricht, etc., ITfll-ITOfl) recognized the iiecesBitj of insecl-nid to various 
blossoms, and described some special contrivances for the purpose. 

' Ch arlca Dar win, On the Various Contrivances by whith British and 
Foreign"TffcliIi!rSe"fertilized by Insects, and on the Good Effects of Inter- 
crossing, London, 1862. Ed. 2, 18TT. This last contains a list of the papers 
and books which bear upon the subject, published since 1862. 

Other Irading works and papers on the subject are, exclusive of the 
other volumes and papers of Ilarwin, more or less referred to hereafter. 

T reviranus. Ueber Diehoganiie, &c., in Bot. Zeilung, xxi. 1863. 

Hug o von fHohl, Einige Beobaehtungen iil>ei' dimorphe Bliithen, Bot. 
Zeitung, xxi. 18133. 

Del pi n o. Pensieri sulla Biologia Vegotale, &c., 1867. Relazione buII' 
Appareccliio della Fccondazione nelle Asclcpiadie, Sc, 1867. Ulteriore 
Osservaziuni sulla Dichogainia, &c., 1868-60, 1670, and later papers. 

Axell, Oni anordningarna fcir de Fanerog&ma Vaxlemas Befruchtung, 
Stockholm, 1869. 

Hi ldebrand , Die Geschlechler-Vertheilung bel den Pflanzen, 1867, and 
other papers. 

He rmann Miill er, Die Befruchtung der Blumen durch Inseklen, 1873, and 
papers In ''Mature " and elsewhere. 

" Flowers and their Unbidden Guests," an English translation of a work 
by Pro fciaor Kemer , which describes arrangements in blossoms for exclud- 
ing unwelcome gnests, has not yet reached ub. It introduces the new terms 
Auloqamy and AUogamy, dcSned on the following page ; the l&tter compre- 
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397. The sobject, here considered as a pai-t of morphology', 
must be fully treated, as regards acts and processes, under phj'si- 
olt^iy. Kvery thing in the flower is in relation to fertilization 
and fructification, directly or indirectly. This section is con- 
cerned with those adaptations of structure by means of wLtch 
agents estemal to the blossom are brought into service for its 
fertilization. 

398. Linufeus and his successors taught that the adjustments 
in hermaphrodite flowers were such, on the whole, as to secure the 
application of the pollen of its stamens to the stigma of its pistil 
or pistils. The present view is, that tliis is doubtless strictly 
secured in certain flowers of a moderate number of species, but 
never in all the flowers of any such species ; that in ordinarj' 
flowers, where it may commonly take place, it is not uuivei"sal ; 
that in the lai^er number of siaeeies there is something or other 
in the floral structure which impedes or prevents it. Some 
flowera are adapted for close fertilization ; some for cross fertili- 
zation ; some for either. Here two terms need definition, viz. ; 

Clo se fertilization or Self-feTliUzatimi, or Auloffamg , the applica- 
tion and action oi' a dower's pollen ujwn its own pistil ; 

Cross fertilization, or AUogamy. t lic action of the pollen of one 
flower on the pistil of some other flower of the same si^ecies. 
This may be near, as when between flowers borne in the same 
cluster or on the same plant ; remote, when between flowers of 
distinct plants of the same immediate parentage ; most remote, 
when between different races of the same species. Any thing 
beyond this is hybridization, or crossing of species. 

g 2. AnAPTAtioss FOB Allogamy ok Interciiossinq. 

399. The doctrine now maintained appears to have been flrst 
propounded by Sprengel in the statement that " Natji re seems 
to Jiave wished that no flower should be fertilize^ by its own 
pollen," — a proposition which is not wholly tenable, for there 
are blossoms specially adapted to self-fertilization. It was re- 
afflrmed in our day by Darwin, in a similar adage, "Nature 
abhors perpetual self-fertilization," — a metaphorical expression 
to which no effective exception has been taken. And the infer- 
ence was drawn by him, that some important good to the species 
must result from pro|tagation through the union of distinct 
individuals, and especially of individuals which have been dis- 
tinct for several or many generations. 

hending GeiloBogamy, fertiliiation by pollen of other flower* of the Mine 
plant, vaA X£«ogamg, \>y pollen from a flower on another pUnl- 
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400. The actual proposition, simply stated, is tliat flowers are 
habitually intercrossed, and that there are manifold structural 
adaptations which secure or favor intercroBsing, to such extent 
as to justify the proposition. The prool of the proposition is an 
induction from a very great number of particular observations. 
That intercrossing is beneficial is a rational inference from the 
array of special adaptations for wliich no other sufficient reason 
appears, or (to resume the metaphor) from the vast pains which 
seem to have been taken to secure this end. This inference has 
been to some extent conflnned by direct experiment.' 

401. Separation of the sexes is a direct adaptation to inter- 
crossing, rendering it necessary between individuals in dicecious, 
and lai^gely favoring it in most monoecious and iwlygamous 
flowers. Strictly close fertilization can occur in hermaphrodite 
flowers only ; but it is in these that the most curious adaptations 
for intercrossing are revealed. 

402. The agencies to the one or the other of which most 
flowers are structurally adapted in reference to intercrossing are 
mainly two ; viz. , the winds and animals, of these chieflj' insects. 
Delpino has accoi-dingly classified flowere int o Anemop kilom and 
Etitanio^hi/m ig ; literally wind-lovers and insect-lovers, but de- 
noting wind-fertilized and insect-fertilized, accoi-ding to the 
agent by which pollen is transported.' There are hermaphrodite 
and unisexual flowers of both classes, but most wiud-feitilized 
flowqti j «yp. np jspTcnal. 

403. Win d-fertlllzable or a nemoftkilous flowers are mostly neu- 
tr al or du ll in color, destitute of odor, anS not nectariferous. 
Tlieir principaT structural adaptations" lb this end, besides the 
separation of the sexes in most of them, ai-e thasuperabundance, 
incoherenej-, drj-ness, and lightness of the polleu, rendering it 
very transportable by wind and currents of air. Tlie immense 
abundance of pollen, its lightness, and its free and far difflision 
through the air in Pines, Firs, Taxodinra, and other Conifera, 
are familiar. Theii' pollen fills the air of a forest during anthe- 
sis; and the "showers of sulphur," popularly so-called, the 
yellow powder which after a transient shower accumulates as 
a Bcum on the surface of water several or many miles from the 

' Ditrwiii, The Effects of Cross and Self- Fertiliza lion in the VegeUble 
KingdoD), London, 1876. Amerit-an Edition, New York, 1877. 

* Omilliophiious, i. e. birJ-fertilized, flowers are to be ranked with entorao- 
philoua. The large bloBsoma of Trumpet Creeper (Teconia radltans) and 
of Trumpet Honeysuckle (LoniL^era semperrircne), and others, are commonly 
visited and probablj fertilized by hummJng-birdB as well as by moths ; and 
other birds are known (o play a BimiUf part in equatorial regions. 
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nearest source, testifies to these particulars. All amentaceous 
trees (Willows excepted), Hemp, Hopa, &c., are wind-feitilized ; 
and, among perfect flowers, those of most Grasses, Sedges, and 
Plautago. In the latter families especially, the anthers are pro- 
truded or hung ont in the air only when just ready to discharge 
their pollen, and are at tliat moment suspended on suddenly 
lengthened capillary drooping filaments, fluttering in the gentlest 
breeze ; and the stigmas are either dissected into plumes, as in 
most Grasses, or beset with copious hairs on which pollen is 
caught. One physiological adaptation, very common in the fol- 
lowing class, is not unknown among hermaphrodite wiud-fertiliz- 
ablc flowers, where it is important for securing intercrossing, viz. 
Dichogamy. It is best seen in the common species of Plantago 
or Plantain, and is described below. (408.) 

404. Inseet-ferUUzable or entomophilous flowers are correlated 
with showy coloration (including white, which is most showy at 
dusk), odor, or secretion of nectar, often by all throe modes of 
attraction to insects combined. Some insects, moreover, visit 
flowers for their pollen, a highly nutritious article, and ordina- 
rily produced in such abundance that much may lie spared. 
The showiness of corolla or other floral envelopes is an attractive 
adaptation to fertilization, enabling blossoms to \k discerned at 
a distance ; nor do we know that fragrance or other scent or 
that nectar subserves any other. uses to the flower than that of 
alluring insects. Adaptations in the pollen of such blossoms 
for transportation by insects are various. Commonly the grains 
are sllghtlj' moist or glutinous, or roughish, or studded with 
projections, or strung with threads (as in (Enothera) , so as not 
to be readily dispersed in the air, but to have some slight 
coherence as well as capability of adhering to the head, limbs, 
or bodies of insects, especially to their rough suifaces ; and 
in two families (Orchidaeea, Asolepiadaceee) the pollen is com- 
bined in masses and with special adaptations for being trans- 
jiorted en masse. (421.) With this the stigma is usually 
correlated, by iwnghness, moisture, or glntinosity.' 

405. Adaptations of the flower itself in reference to insect 
visitation are wonderfidly various ; and most of these are found 
upon in^'estigation to favor, or often to necessitate, intercross- 
ing. In dioicious flowers, this is necessitated by the separation ; 
in monoecious and polygamous flowers, of various kinds and 

' Thus nearly every Orchid penus but one has a pcrsisiendy glutinous 
Bligma; intheejiceplioTialono, Cypripodium, it ia moist and minutely rough- 
ened, in correlation with the loosely granular or pultaoeous pullen which it 
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degrees of separation, pollen is very commonly borne from 
plant to plant ; in hermaphrodite flowers onlj- are more special 
arrangements needed to secure intercrossing or a certain measure 
of it, and in these such arrangements abound. 

406. Irretpilarltv is one of the commonest modificatJona of tha 
flower (3-26, 337) : it is i 
visikd. Jijjnse^? .^djjenera] 
finds rational explanation on the score of utility in this regai-dT 

407. Dlclioi^iiiT . a term introduced by C, C. Sprengel, who 
first noticed and described it, is one of the most usual and effect- 
ual (rather pliysiological than morphological) adaptations for the 
promotion of intercrossing between hermaplirodito flowers. It 
means that such intercrossing is br ough t tg^jjass by a f|'*^'i r f l ir'' 
in the time of mat u rity of anthers and stig ma ; this rendering 
diehogamous blossoms practically the same as^ifficious or mon- 
oecious in respect to fertilization, while there is the economical 
gain that all the flowers are fertile. According to whether the 
anthers or the stigmas are precocious, diehogamous flowers are 

Pj-oterandrou s (or Protandrous) , when the anthers mature and 
dischai^e their pollen before the stigma of that blossom is recep- 
tive of pollen ; 

P roterogifnou s (or Protogynous) , when the stigmas are in 
receptive condlfTon before the anthei-s have matured their pollen. 

Sjfnant heah^ the maturing of the two sexes simultaneously or 
nearly so, is however made to secure the same result through 
special arrangements. 

408. Proterogynj. The Plantains, such as Plantago major and 
P. lanceolata, are familiar instances of this in a wind- fertilized 
genus with hermaphrodite flowers. The anthesis proceeds fVom 
base to apex of the spike in regular order, and rather slowly. 

- While the anthers are still in the unopened corolla and on short 
fllaments, the long and slender hairy stigma projects from the tip 
and is receiving pollen blown to it from neighboring plants or 



1 ThU did not escape tlie attention of Sprengel in the last century, and 
Klongwilh ii Ibc fact tliat slrii^tly terminal and also vertii^al flowers, wheilier 
erect or suspended, arc seiilom irregniar, wliile comparativelj' liorizonlal or 
nbliquely «et flntver? more commonly are so. The irregularity ia in refer- 
ence to a landing place for the visiting insect, or also (o slorage uf or aecesii- 
bility to nectar, &<^. 

Darwin {Forms of Flowers, 147) remarks that lie does not knoir of a 
iingle instance of an irregular flower wlik'li is wind-fertilized. 

^ SunacJiiy is the term proposed by A. W. Bennett, in Journal of Botany, 
viii. {1870), 316, wilh its opposite. Heteraciny. for proleranilii/ and praleroggns. 
The latter names, in tlieir shorter form [pmtandry and priaogyng), appear to 
have originated with Hildebrand, 1807. 
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spikes : a day or two afterwards, the corolla opens, the fliamonts 
gi'eatly lengthen, and the four anthers now pendent from them 
give their light pollen to the wind ; but the stigmns of that flower 
and of all below it on that spike are withered or iiast receiving 
pollen. Among Grasses, Anthoxanthum is in the same case. 
The arrangement is somewhat similar to the Plantain in Amor- 
plia, which is fertilized by insects, the simple stigma projecting 
beyond the corolla in bud, while the anthers are still immature 



and enclosed. Scrophularia is a good instance of proterogj'ny 
in flowers fertilized by bees. The flower is irregular (Fig. 
420-422) , ancl is approached from the front, the spreading lower 
lobe being the landing place. Fig. 420 represents a freshly 
opened blossom ; and Fig. 421, a section of it. Only the style 
tipped with the stigma is in view, leaning over the landing place ; 
the still closed anthers ai-e ensconced below. The next day or 
a little later all is as in Fig. 422. The style, now flabby, has 
fallen upon the front lobe, its stigma dry and no longer receptive : 
the now-opening anthers are brought upward and forward to the 
position which the atigma occupied before. A honey-bee, taking 
nectar from the bottom of the corolla, will be dusted with pollen 
from the later flower, and on passing to one in the earlier state 
will deposit some of it on its fi-esh stigma. Self-fertilization 
liere can hardly ever take place, and only through some disturb- 
ance of the natural course. 

409. Proterandry. The process is the reverse, and is at- 
tended with much more extended movements in Clerodendron 
Thompsoniie, a Verljenaceous tropical African climber now com- 
mon in con servato lies. The adaptations in this flower (wliich 
we indicated long ago) are exquisite. The crimson corolla 
and bright white calyx in combination are veiy conspicuous. 
The long flliform fliamenta and style, upwardly enrolled in the 

Fin 420. 431. Early optiiei] flower or Scroplmlarla nodosa, UHl K longitudinal 
KcutloH. 412. FloworadnyortHolater. 
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bud, stiaighten and project wlien the corolla opens : the stamens 
I'emain straight, but the stj'le proceeds to curve dowiiwai-d aud 
backward, as in Fig. 423. The anthers are now dischai^ng 
pollen : the stigmas are immature and closed. Fig. 424 repre- 
sents the flower on the second daj-, the anthers effete, and the 
filaments recurved and rolled up spirally ; while the style has 



taken the position of the filaments, and the two stigmas now 
separated and receptive ai-e in the verj' position of the anthers the 
previous day. The enti-ance by which the proboscis of a butterfly 
may reach the nectar at bottom is at the upper side of the orifice. 
The flower cannot self-fertilize. A good-sized insect flying fi'om 
blossom to blossom, and plant to plant, must transport pollen 
from the one to the stigma of tbe other. 

410. Proterandry abounds among common flowers. It is 
conspicuous in Gentians and in nearly all that family. But. 
while in Gentians the short slylo is immovable and erect, in 
Sabbatia it is thrown strongly to one side, out of the way of and 
fer below the stamens, the branches closed and often twisted, so 
that tbe stigma is quite inaccessible until tbe stamens have shed 
their pollen : then the style becomes erect, imtwists, its two flat 
branches separate, and expose the stigmatic suifaee of their inner 
face in the place which the anthers occupied. In Sabbatia 
angularis, Lester F. Wai-d ' obsei-ved that the anthers of fleshly 



> In Meehan'g Gftrdencrs' Montlily, September, I8T8, 276. 
4S3. FlowerafCleroileiiilrnnTliauipMiilffi, tint ilayi 424, taeond di 
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opened blossoms are all thrown to one side almost as stroogly 
as the style is thrown in the opposite direction. One of our 
common Fireweeds, Epilobiiim angustifoliiim or E. spicatum, as 
it is variously called, which is common all round the northern 
hemisphere, is similar to Sabbatia in behavior. In the freshly 
opened flower, while the anthers are in good condition and are 



giving their pollen to bees, the still immature style is strongly 
curv'ed downward and backward, as in Fig. 425. Two or three 
days later, when the pollen is mostly shed, the style straightens, 
lengthens to its full dimensions, and spreads its four stigmas over 
the line of the axis of the blossom (Fig. 426), in the vcrj' 
position to be pollinated by a bee coming from an earlier flower. 
411. In the following instances of proterandry, the style is 
noade the instrument of distributing the pollen which it is not 
itself to use. The 
— ! anthers of a Cam- 

panula dischat^c all 
their ix)llen in the 
unoi>ened bud, and it 
is nearlyall deposited 
on the style which 
they surround, the 
upper part of which 
is clothed with a coat 
of hairs for holding 
„ ^ thcpollen.(Fig.427.) 

In the open flower, the stamens are found to be empty aud withered, 
as in Fig. 428. Tliesc flowers arc visited by bees and other insects 
for the pollen. While this is going on, and while the pollen is 
fVeah and plentifiil, no stigma is apparent. Later, the top of the 
style opens into three (in some species five) short and spreading 
branches, the inner faces of which are the stigmas. Although 

FIG. 428, 426. Flowers of EpUoLHiini BngiiMlfnlium or gploatum; lii tbe flrat, 
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80 close at hand, little if any of the pollen of that flower can 

reach the stigmas. These actually got fertilized by pollen 

brought by bees, which come loaded with it from 

other flowers and other pbnts. Sjinphyandra differs 

from a true Cami)aiiula chiefly in the cootimied 

cohesion of the five anthers into a tube around the 

style. {Fig. 429, 430.) The pollen is dischai^ed on 

and held by the haiiy upper ijoitiou of the sty^. 

Soon after, the corolla expands, the lower 

part of the style lengthens, and carries 

the pollen-loaded part out of and above 

the anther-tube, as in Fig. 430 ; lastly, the 

three eonnivent tips of the style diverge 

and expose the stigmas to pollen mainly 

brought by bees from other flowers. By a 

slight further modification in Lobelia and 

ill CompositEe, pollen is pushed out of the 

anther-tube by the tip of the style as it 

lengthens, or by the very back of the two 

stigmas, the faces of which, afterwards 

exjiosed, are not to receive this, but other *" *" 

pollen, though it may at times receive some of its own. The 

arrangement in Compositat is here illustrated from l<eptosyiie 

maritima {Fig. 431-435), a showy plant of Southern California, 

now not very rare in cultivation. The lai^e flowers around the 



FIO. 429. stamens and ptoUl ot b. toude, and 430, a 
Symphyandra pejiduln. 

FIG. 431. Head of floweTB ot Leptoejrns matitlma, of tli 
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mai^^in (ray-flowers, with ligulate corolla) , one of which is sepa- 
rately shown in Fig. 432, are pistillate only : the enlarged and 
extended oi)en part of the 
? corolla (bright yellow in 
color) serves for attrac* 
tion, the circle of raj's 
gives tlie appearance as 
of a single lai'ge flower. 
The flowers of the disk 
or wholceentral part are 
hermaphrodite, and with 
narrow tubular corollas, 
ftom the orifice of which 
projects the greater part 
"* of the tube of five co- 

alescent anthers. The pollen ia early discharged into the interior 
of this tube. The style, with somewhat enlai^ed and brush-hke 
tip, at first reaches only to the 
bottom of the anther-tube : it 
slowly lengthens, pushes the 
pollen before it out of the tube 
(Fig. 433) and into the waj' of 
insects of various kind, which, 
travelling over the surface, con- 
vey it to older flowers of the same 





cw 



head and of other plants. The style, elongating yet more, raises 
some of the pollen still higher (as in Fig. 434) ; and at length its 
two branches separate and divei^e (Fig. 435), exposing to other 
pollen the stigmatic receptive surface which until now was un- 
approachable. 

412. In Farnassia, which has sessile stigmas, their receptive 
surface is actually not formed until the anthers become effete ; 

FIG. 432 AII|Euliitefem«1eanweraftbesaine. and a central lierniaplirodlte floirer. 
433. Ui>per part of the latter, ninre enlarge.1, tlia tube of anther* prujeuiiiig from llie 
cernllii, aniUbe poUen pridectlng from apexollbe anther-tabe. being pariied apbytbe 
lengthening of Ibe Bt;]e beneath. 4M. This stf 1e now prqlecUng, and some pollen atlll 
resting on Ita lip. 43E, Tip of lame style (more advanced and magnlflcdl; the two 
branches spreading, sUll carrying some pollen on the apex of eacli arm or branch, and 
by Ibe 'llrcrgence now exixwliig the stlginatlc Inner faces. 
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and, as the plants or stems are single-flowered, they are fnnction- 
aUy dioecious while structurally heimaphrodite. 

413. The adaptations for hermaphi-odite intercrossing with 
sjnantbesis (407) , i. e. where there is no essential difference of 
time in the maturing of anthers and stigma, are manifold. 
They may be classed into those without and those with dimoi"- 
phism of stamens and pistils, or, in other woi'ds, those with 
Homogonoua and those with Heterogonous flowers.^ 

414. The cases witliout dimorphism are the most various, 
certain families having special types ; and are of all degrees, 
from those that require intercrossing to those that merely favor 
or permit it. For the present purpose, having only morphology 
in view, it suffices to bring to view two or three cases or types of 

415. Fartlcnlar Adaptations in hermaphrodite blossoms, not 
involving either dichi^amy or dimorphism. These are exceed- 
ingly various ; but they may l)e distinguished into two general 
kinds, namely: 1, where loose and 

powdery pollen is transixirted from 
blossom to blossom in separate grains, 
and 2, where pollen-masses or the 
whole contents of anthers are bodily 
so traiistwrted. 

416. PaplllonaceoDH flowers (such 

as |»a-blosaoms, 338) — having ten /s.^ 
stamens enclosed with a single pis- j™ 
til in the keel^ 
of the corolla, 
their anthers In 





close proximity 

to the stigma — 

were naturally 

supposed to be 

self-fertilizing ; and so they sometimes are, yet with marked 

adaptations for intercrossing. None are less so than those of 

• Terms proposed in Amer. Jour. Sci. ser. 3, xiii. 82, and In Amer. 
Naturalist, January. 1877. Dimurphiam in flowers mny affect the perianth 
only, and not the yorlt or essential organs; or there may be two kinds of 
flowers as respects tliese also, but wiili no reciprocal relations, as in deisto- 
gainoui dimorphism (5:J4) ; or of two kinds esaeniially alike except in sUmens 
and pistil, and these reciprocally adapted to each other, which is liflei-ogopina 
dimorphism, or, when of three kinds, irimorpltism. 

FIG. 438. Flower of Wistaria SlnenelB natural alie. 437. Same enlarKcl, wllll 
Btanilard. wlugt. and balf tlie keel remr>ved. 438. Same with tlie kt^el ileprenaert, a» It 
is wben a bee alights on tLls lU mnal landlnj place, tbe diiBler of anthers and Btlgma 
tbUB brougUt up against the bee's abdomen. 439. Style anri ntlgma, with part of the 
OTMj, more magnUled, a trloge of ane bristles aionnd the stigma. 

16 .- , 
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Wistam (Fig 436-480), in which tbe light fringe of stiff hairs 
aiound the stigma (shovsn in h'lg. 439) would not prevent i>ollen 
of suirounding anthtra fiom falling upon it. Yet when a bee 
'" ;ht8 upon the keel, 
with head toward the 
I base of the flower, and 
f proboscis is inserted 
for nectar between the 
foot of the standard 
aud the keel, (be latter 
I is depressed by the 
weight, so that the ab- 
domen of the insect is 
[ brought against the ten 
anthers and the stig- 
ma, becoming thereby 
smeared with pollen, 
some of wliieh when 
*^ other blossoms ai-e vis- 

ited cannot fail to he applied to their stigmas. The very similar 
flower of Locust (Robinia), like that of tbe Pea, adds an adapta- 
tion in favor of intercrossing. The style for some length below tlie 
stigma is covered with a short beard of hairs, as is 
seen in Fig. 442. Tbe anthers open early and dis- 
cbarge their pollen, which mainly lodges on this 
beard (Fig. 443), in a manner which may thus far 
be likened to the case of Campanula. (411.) The 
wings and tbe keel arc yoked together, and are 
together depressed by the weight of an alighting 
bee. This does not bring out tbe anthers as in 
Wistaria, but these remain until effete within the sac, while the 
stigma and tbe pollen-laden part of the style (Fig. 441) are 
projected against the bee's abdomen, which, by the oblique 
movement, is flrst touched by the stigma and next brushed over 
with pollen by the style below. So that, in visiting a succession 
of blossoms, some pollen of one flower is transferred to the body 
of the bee, and thence to tbe stigma of the next flower, which 
flower immediatelj' gives to the same spot some of its poUen, to 
be transferred to the next flower's stigma, and so on. 
417, Two special modifications of tbe papilionaceous tj-pe 



asdepr«B8ed by tli? welglituFa Une, iiuHtiig tbHBtlgttiaaiiil pi>Lleii-la<)en tiportlie )ityle 
topmtruila. 44£. Eiilargcl nection of Bameiii the bud. leaving oiie keul-iietsl, liHlfltie 
Btuaens, ancl the pleUl In view. 443^ Style bjkI itlgma at slater perlbd, tbe beard 
loaded nltb pullen ; more loBgnUied. 
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need particular mention. One of tbem, the Bean-blosaom, is 
well known to botanists ; the other not so. The peenliarily in 
the common Beau, Phaseolus vulgaris, and its nearest relatives, 
is that the keel, enelosing the stamens and pistil, is prolonged 




into a narrow snout whieh is spirally coiled (as in Fig. 444-446) ; 
that the stigma is oblique on the tip of the style, and the beard 
on the st3le is mainly on the same side that the stigma is : the 
wing-petals stand forward and turn downward, forming a con- 
venient landing place for bees. As in the Locust-blossom, the 
anthers early discharge their pollen, much of which adheres 




lightly to the beard of the style. In the untouched flower, all 

from first to last is concealed in the coiled keel. Press down the 
wing-petals, and first the stigma and then the pollen-laden tip 
of the style projects from the orifice : remove the pressure, and 
they withdraw within. When this pressure is made by a bee, 
resting on the wing-petals while searching for nectar within the 
base of the blossom between the keel and the standai'd, the same 
movement occurs : the stigma first, and then the pollen on the 
stj-le, strikes against a certain portion of the front or side of 
the bee's body, and the repetition of this operation causes the 
fertilization of each blossom by other than its own pollen. A 
slighter pressure or lighter movement of the wing-petals suffices 
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to jostle some of the pollen down upon its own stigma, so that 

self-fertilization is not uncommon. 
418, Apios tuberosa, a near relative of Phaseolus, eshibits a 

different and equally- curions modification of tlie same parts. 
Tlie wing-petals fof landing place 
are similar : tlie standard is pro- 
portionally lai'ge, firm in texture, 
and shell-shaped or concave, with 
a small boss at the tip ae seen from 
behind, or a shallow sac as seen 
^ „i from the fl'ont ; the keel is narrow 

and sickle-shaped ; it arches across the front of the Bower, and 

the blunt apex rests in the notch or shallow sac of the tip of the 




standard. (Fig. 450, 452, 453.) So it remains if untouched untU 
the blossom withers : no self-fertilization has ever been observed, 
and none ordinarily occurs. The anthers 
are assembled close around the stigma, 
but a little short of it (Fig. 452) ; the 
pollen is not early nor copiously shed in 
the enclosure : the small terminal stigma 
is at first covered with a pulpy secretion, 
whieli at length collects into a sofl ring 
1 around its base over or througli which no 
pollen passes. But when the keel is liber- 
k ated by lifting from underneath, it cur^'es 
promptly into the shape shown in Fig. 
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451, or better in Fig. 434, where the dotted linea indicate its 
original poeition ; and first the end of the style, tipped witli 
its stigma, is pushed forward, and then the anthers come into 
view. The flowers are visited by humble-bees, and sometimes 
by honey-bees. In searching for nectar at the base of the flower, 
they probablj- push forward into the space under the arching 
lieel, and by slightly elevating dislodge its apex ; when first the 
stigma and then the anthers are brought against some portion 
of the insect's body, and against the same portion in succeeding 
blossoms, thus effecting ci'oss-fei'tilLzation. TJiis rationally ex- 
plains a remoi'kable adaiitation, which seems to l>e not Otherwise 
intelligible. 

419. SpecUl Adapt«tlOBg. Two of these, each peculiar to 
the genus, nuy here be referred to. In Kalmia-blossoms (Fig. 




, 455-458), the anthers dischai^ the pollen through a small 
orifice at ibe apex of each cell, in this respect agreeing with 
Rhododendrons and their other relatives : but 
none of them utilize this family i)eculiarity in the 
manner of Kalmia. In the flower-biid, each of the 
ten anthers is lodged in a small cavity or pocket 
(externally a l)08s) of the corolla, in a way analo- 
gous to that in which tl* keel of Apios is lodged in 
the lip of the standai-d (418) : the expansion of the 
bonier of the corolla in anthesis cnrvea the fila- 
ments outward and backward ; and when the liowed 
stamens are liberated by rough jostling they flj- up elastically, 
and the pollen is projected fVom the two oriflcea. Some pollen 
may possibly be thrown upon the single small stigma at the 
tip of the style, which rises much above the stamens. But the 
anthers are not dislodged when undisturbed, at least until 
after the elasticity of the filaments is lost : they are di8lo<lged by 
humble-bees, which circle on the wing over the blossom, the 

Fia. U6. VmOai wttlon of » llow«r-bDd of Kalmia lattlbtl*, Bbawing the uithen 
iHlged in tbe pnckeU of tin oontlft. K». Eii|>and«d flower, with bowed ituBaiu 
«r. VertiolKctlonottiiewinie. US. A atamen, anlarscd. 
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finder side of the abdomen frequently touching the stjgma, while 
the proboscis is searching round the bottom of the flower, liberat- 
ing the stamens in the process, which one by one project their 
pollen upon the under side of the insect's body. In the passage 
from flower to flower, pollen is thus conveyed from the anthers 
of one to the stigma of another. 

420. Iris has three stamens, one before each sepal or onter 
lobe of the perianth, and behind each petal-Uke lobe of tlie style 

(Fig. io9) : the stigma, a 
sfaelf-Iike plate of each lobe, 
is just above the anther; 
but, as the anther &ces 
outward and the stigma is 
higher and faces inward, no 
pollen can find its way from 
the one to the other. But the 
adaptation of parts is admir- 
able for conveyance by bees, 
which, standing upon the 
only landing place, the re- 
enn'ed sepal, thrust the head 
down below the anther, and 
in raising it carrj- off pollen, 
to be afterwards lodged 
upon the stigmas of other 
*" flowers which thej- visit. 

421. Trmosportatlon of PoUInla, or of all the pollen in a 
mass, is effected in most of the species of two huge orders, 
not otherwise allied, the Asclepiadaccee and the Orchidaceie. 
While in the Iris family the number of stamens is reduced from 
six to three, in all the Orchis family, etcept Cypripedium, the 
stamens are fnither reduced to a single one ; hut the pollen is 
l>eouliarly economized. That of Arethusa is in four loose and 
soil pellets, in an inverted casqne-shaped case, hinged at the 
back, resting on a shelf, the lower face of which is gluUnons 
stigma, over the front edge of which the casqne-ahaiicd anther 
slightly projects ; and this anther is raised by the head of a bee 
when escaping out of the goi^ of tlie flower. The loose pellets 
of pollen are caught upon the bee's heart, to the rough sur- 
face of which they are liable to adhere lightly and so to be carried 
to the flower of another individual, there left upon its glutinous 

FIO. *Ba. Flower nf Irds rniml1&, vlth front poitlon anil halt at one |Hta]<dd M^le- 
lotx anil ■ijgmn cut away. The HCtlon oT tbi itlgnia la aeea edtawise: th« roa^ 
nppai inrCoce onir i* stigmotlo. 
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stignm by the same upward movement whicli imtAediately after- 
waid raises the anther-lid and carries awaj- its pollen, to be 
transferred to a tbird blossom, and so on. 

422. But it is in Orchis „ 

and in the (»minoner re- 
presentatives of Orchis in 
North America (viz. Ha- 
benaria, &c.) that the 
most exquisite adapta- 
tions arc found, and the 
greatest economy se- 
cured ; paralleled, how- 
ever, by most of the verj' 
numerous and various epi- 
phytic and by various ter- 
I'Gstrial Orchids of wanner 
i-egions. A single illus- 
tration may licre sufflee ; 
and Darwin's volume on 
the Fertilization of Or- 
chids (396, note), with 
its refensnces to the 
copious literatme of the 
subject, may be studied 
for ta\l particulars and 
their bearings. Theflowcr 
is trimerouB, and the i>er{- 
antb adnate to the ovary, 
therefore apparently de- 
veloped upon its sum- 
mit. The three external 
parts of the jwrianth, 
which in Habenaiia oriii- 
culata (Fig. 460) are 
much the bi-oader, are the 
sepals: the three alternate 
and internal, the petals : 

the base of the long and narrow petal which is turned downward 
is hollowed out and extended hclow into a long tube, closed at 
bottom, open at top (the spur or nectar;), in which nectar is 

T1Q.4M. P]nnBrnrHaliBnarlaorFUUnt1]ersoibicu1iitii.eiitnn!ei1. 461. Cmutined 
cUmen snd Btlgmn. niiire etilsrESd. 4S3 One of tlie two pnlleii-miiBseii IfKilliina}. witb 
itsmalk and glutlnniis disk otglUKl. 46£*. Lower put of tills BlUk and Its illak. mors 
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copionely secreted and contfliiiecl. The centi'sl part of the 
blossom, beyond the orifice of the nectary (shown separately in 
Fig. 461), consists of one anther and a Btigina, fused together 
(the clinandiium) : the marginal portions, opening by a long 
chink, are the two cells of the anther, approstmate at their 
broader portion above, widely divergent below : most of the 
lower part of the space between ia excessively glutinous, and is 
the stigma. The grains of jxtllcn are united by means of short 
threads of very elastic tissue into small masses, and these into 
lai^r, and at length into pellets, having stalks of the same . 
elastic tissue, by which they are 
all attached to a firmer central 
fitalt, or eatidicle. (Fig. 4C3-465.) 
To the lower end of this caudicle 
(tlireetiy to the end of it in our 
Habenariffi and Orchises gener- 
ally, in this instance to the inner 
side of the end, with a thick inter- 
mediate base intervening), is at- 
tached a button-shaped disk, the 
&ce of wbieh is exposed, and is 
on a line with the surface of the 
anther; so that these two disks 
look toward each other across the 
broad intervening stigmatic space, 
as seen in Fig. 4C1 . The exposed 
face of the disk being covered with 
4a «t a durable layer of verj- viscid mat- 

ter, the body itself is sometimes termed agland, and not improperly. 
The viscidity is nearly of the same nature as that of the interven- 
ing stigma, of which the glands are generally supposed to be 
detached portions. If so, then a portion of the stigma is cut off 
from the rest and specialized to the purpose of conveyance of the 
pollen. When a finger's end or any smaller bo<ly is touched to" 
these disks, they adhere so firmly that the attached pollinia or 
pollen-masses are dragged out of the cell and caiTied away en- 
tire. Some of these pollen-masses have lieen found attached by 
the disk to the eyes of a laige moth. When a motli of the size 
of head and length of proboscis of Sphynx dnipiferamm visits a 
spike of these flowers, and presses its head into the centre of the 



~ PIO. JIB. A mnre mngnlHed pnllen-niiu* ni 
■nil clanit. 404 Fivo of (lie BoTBirRtB i>orilr.n« or pollen-packeM. with same nt ths 
HsBlIc IhraulH nf tiesna cnnnectlng them. 465. A ixn-tlaii more highly magnlBcd. with 
KHDe of the pidlen -grains tn loan iattmbed. 
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flower 80 that its proboscis may reach and drain the bottom of 
the nectanf'erous tube, a pollen-mass will usually be affixed to 
each eye ; on withdrawal, 
these will stand as in I*^g. 
4^. Within a minute they 
will be turned downwaid 
(Fig. 466'"), not by their 
weight, but by a contraction 
in drying of one side of the 
thick piece which connects 
the disk with the stalk. 
When a moth in this con- 
dition passes from the last 
open flower of one spike to 
that of another plant, and 
thrusts its pi^oboscis down a 
nectary, the transported pol- 
len-masses will be brought *• 
in contact with the large i , 
glutinous stigma : on with- ^^«^^_^ _— t^w*^^ 
drawal, either some of the 
small pellets of pollen will be 
left adherent to the stigma, 
the connecting elastic threads 
giving way ; or else a whole 
pollen-mass will be so left, 
its adhesion to the glutinous **° 
stigma beiug greater than that of the disk to the moth's eye. 
The former is a common and a more economical proceeding, as 
then a succession of flowers are abundantly fertilized by one 
or two pollen -masses. ' In either case, new pollen-masses ai^ 
carried off from fresh flowers and applied to the fertilization 
of other blossoms on the same and eventually on those of differ- 
ent individuals. Cases like this, and hundreds more, all equally 
remarkable, ser\'e to show how sedulous, sui-e. and economical are 
the adaptations and processes of Nature for the intercrossing of 
hermaphrodite flowers. 

422". An arrangement analogous to that of Orchidai and 
similarly subservient to cross -fertilization, characterizes the 
Otherwise widely unlike Asclepias family. In Asclepias (Milk- 
weed) there are five stamens surrounding a laige stigmatic 
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body, and alternating with these five two-cleft glands, the ver- 
ti(;al chink or groove of which is glutinous. To each gland is 
firmly attached, by a caudicle or stalk, a pollen-maas of an ad- 
jacent anther. (Fig. 522.) A alight force upraising the gl^d 
detaches it from the stigma and drags the pair of suspended 
pollen-masses out of their cells. Insects visiting the blossoms 
commonly dislodge them, the gland adhering to their legs or 
tongues when these happen to be drawn through the adhesive 
chink, and convey them from one flower to another. Without 
such aid the flowers of Aaclepias raitly set seed.' 

423. Dtmorphlsm, t. e. the case of two kinds of blossoms, both 
hermaphrodite, on the same specie s, is another adaptation to 
inteVerossing. Not all dimorphism, however, for in cleiitogamam 
dimoiithism (434) the intent to self- fertilize is evident. There 
may also be dimorphism as to the perianth, not particular!}' 
affecting fertilization. One kind, however, and the commonest, 
is a special adaptation to intercrossing, viz. : 

424. Hetert^wnoug Dlmorphlsin. (413, note.) This term is 
applied to the case in which a species produces two kinds of 
hermaphrodite flowei-s, occupjingdi fib rent individuals, the flowera 
essentially similar except iu the andracium and g3-n(Ecium, but 
these reciprocally different in length or height, and the adapta- 
tions such that, by the .agency of insects, the pollen trom the 
stamens of the one sort reciprocally fertilizes the stigma of the 
other.' This dimorphism has been detected in about forty genera 
belonging to fourteen or fifteen natural orders, widely scattered 
through the vegetable kingdom ; but there are far more examples 
among the Bnbiacese than in any other oi'der. Sometimes all 
the species of a genus are heterogonous, as in Houstonia, and 

' The repontid seneilivenese of ibe gland, referred Co in the flr»t issue of 
tbii volnioe (1870), vi&a founded upon mie interpreted observationa. 

* This peculiar arrangement has beon long known in a few plants, such 
as Primula verie, P. grnndiflora, and HouBtonia. In Torrey and Gray's 
Flora of North America, ii. .18, 30 (1843), these flowers arc said to be ditccio- 
dimorphouB, not denoting tliat tliey are at all unisexual, but that llie Iwo 
forms occupy different individuals. Their meaning was detected by C. 
Darwin, and made known in his pnper " On Hie Two Fonns or Dimorphio 
Condition in the Speties of Primula, and on their Hemarkable Sejiual Rela- 
tions," publisbed in the Joumnl of the Linnean Society, vi. (1802), 77 : repub- 
lished, in 1877. as the leading cliapter of liis volume entitled "The Different 
Forms of Flowers on Plants of the Same Species," Mr. Darwin had termed 
these flowers simply Dimorphic ; but in this volume he sdopted Hilde- 
brand'B name of Helnvoi-l-ikd for this kind of hlossom. The difference, 
however, affects the andrcecium, and even the pollen, as well as the style; 
wlieretore we proposed for it the name of HetrrmjorKiui or Hetm-jme ^mat- 
phiam, as mentioned in a former note, 413. 
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Cinoliona, sometimes only a [>art of them, as Id Primula and 
Linum. In Hottonia, a Primulaceous genus of two species, the 
European one has heterogonons dimorpbism ' for cross- fertiliza- 
tion : the American one has homogonous showy flowers with 
only the general chance for intercrossing, and earlier flowers 
which are eleiatogamous for self-fertjlization. 

425, The nature of heterogone dimorphism maj-be well under- 
stood from a single example. The most familiar one ia that of 
Houatonia; but, in larger blossoms, Gclsemium is a fine illus- 
tration in the Southern United States, and Mitchella (Fig. 4G7) 
mostly in the Northern. Raised from the seed, the individuals 



are about equally divided between the two forms : namely, one 
farm with long style and short or low-inserted stamens ; the 
other with short style and long or high-inserted stamens. The 
stigmas in one rise to about the same height as the stamens Id 
tlio other, botlt in the tall or exserted oi^ana and in their low 
and included eountcrparts, as is shown in Fig. 468, answerit^ 
to tlie left Itand and Fig. 469 to ti.e right hand flowers of Fig. 467. 
A bee or other insect with proboscis of about the length of the 
eoroUa-tube, visiting the blossoms of Mitchella, will brush the 
same part of its body against the high anthers of the long- 
stamcned and the high stigmas of the long-styled forms ; and 

' C. C. SpreDgcl, ns Darwin mentions, littd notii^eU lliis. before 1701 He, 
" with his usual sagacity, adds that lie docs not believe the existence of 
the two forms to be accidental, thougli he cannot explain Ihcir purpose." 
Darwin, Forms of Flowers, 01. 

Some heterogonous Primulas are laid to produce homogonous rarieties la 
cultivation. In Primula, and in otlier genera, there are species which seem 
as if of one sort only, no reciprocal sort being known, as if one form had 
become self-fertile and tiie other had disappeared. 

Lhfl two tOnoM, vU. loui 
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the same part of the proboBcis agaiDBt the low anthers of the 
sbort-stamened and the low stigmas of the short-stylet) form. 

4^6. Moreover, Dar- 
win has ascertained b}- 
microscopical examina- 
tion that the pollen of 
the two difTers in size or 
shape, and bj- experi- 
ment that it is less 
active upon its own 
stigma than upon the 
other; indeed, that in 
many cases (as in some 
species'of Linum) it is 
quite inactive or impo- 
tent not only upon its 
own stigma but upon its 
** ** own-form stigma, while 

it is prq>otent on the other, and this reciprocally of th6 two 
forms.' Here, then, are flowers stractiirally hermaphrodite, but 
fhnctionally as if diowious, securing all the advantages of the 
latter, along with the economical advantage that both sorts of 
individual and every blossom may bear seed. With dioecism 
only about half the plants could be fruitful. 

427. Heterogonoas Trimorphhtn. A threefold heterc^onism 
is known in certain species of a few genera; and this complica- 
tion may have certain conceivable advantages over dimorphism. 
Where seedling dimoiphous individuals are few and far between 
(those multiplying from root would ail be alike), there would 
be an even chance that any two near each other were of the 
same form and therefore sterile or imperfectly fertile. But if 
the oiganization were of three forms, any two of which inter- 
crOBsed with perfect fertility, the chances (as Darwin remarks) 
are two to one that any two plants were of different forms, and 
therefore by fertilizing each other completely fhiitful. 

428, The earliest known instance of three forms as to recip- 
rocal relative length of stamens and pistil is that of Lythrum 

' Impntence of awn pollen, eillifr nbsolute or relative, occurs no lesa in 
certain flowers which are not dimorphouB, as in Corydftlia, some apecien of 
Passillora. &c. On tlie contrary, many dimorphous flowers are in a certain 
degree, self-fertile, esperinlly in the long-stamened and ebort^tyled form. 
These svihjecls are physiological, and btlong to another volume. 

tdop").. us. Long-atainencd Bcnnr ol 
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Salicuia. This was indioatcd by Vaucher in 1S41, nore par* 

tic ularly described by Wirtgen in 1848, but was inteqjreted by 
Darwiu, and the more recondite differences brought to notice, in 
1864.' " The three foi-ms may ije conveniently called, from the 
unequal length of their pistils, the long-styled, mid-styled, and 
short-styled. The stamens also are of unequal lengths, and 
these may be called the longest, mid-length, and shortest." 
The pollen of the different classes of stamens is of two sorts aa 
to color, and of three as to size, the largest grains from the 
lai^est stamens. " The pistil in each form ditfei-s from that in 
either of the other forms, 
and in each there are two 
sets of stamens, different 
in appearance and func- 
tion. But one set of 
stamens in each form j^^_ 
corresponds with a set "''"'■ 
in one of the other two 
forms. Altogether, this 
one species includes three 
females or female oi^ans, 
and three sots of male ."ud. 
oi^ans, all as <listinct 
from one another as if 
they belonged toditl«;rent 
species ; and, if smaller ^j^ 
functional differences are "''^ 
considered, there are five 

distinct sets of males. Two of the three hermaphrodites must 
coexist, and pollen must be caiTied by insects reciprocally 
fh)m one to the other, in order that either of the two should be 
fully fertile; but, unless all three forms coexist, two set* of 
stamens will be wasted, and the organization of the species as 
a whole will be incomplete. On the other hand, when all three 
hermaphrodites coexist, and pollen is carried from one to the 
other, tfte scheme is perfect : there is no waste of pollen and no 

' In on arlicle On tlie Sexual BelalioiiB of the Tliree Forms of Lyihrum 
Salicaria, in Jour. Linn. Soc. viii. I6f), Also on rhc Charoclcr and Hybri<I- 
like Nature of the OfEspring of the HlegitimHie TnionB of Uimorphic and 
Trimoiphiu Plants. Ibid. ic. 393, 1868. Reproduced and extended in his 
volume entitled " Forms of Flowers," 1877. 

FTO. 4T0. Diagram of the nowin of the threo fnm» nr I.ytlirnm Saliaati*. In tb<lt 
natnral pwlXnn. wllb the petale and raljx removed an the near side. Tha dotted 
lines <tlih the nrmwo shnv the dlrecllims In which [wlleD mnst be ouried to Mch 
■Hgnia to enure tall tertUit]!, ITru Dwlji.) 
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f&lae c6adaptatioii." The whole arrangement is displayed in 
ti)o annexed diagi'am (Fig. 470), aud in the following account 
of the operation,' " In a state of nature, the flowers are inces- 
santly visited for their nectar by hive and other bees, various 
Diptera, and Lepidoptera. The nectar is secreted all I'ound the 
base of t)je ovarium ; but a passage is formed along the upper 
and inner side of the flower by the lateral deflection (not repre- 
sented in the diagram) of the basal i>ortions of the filaments ; 
so that insects invariably alight on the projecting stamens and 
pistil and insert their proboscides along the upper and inner 
margin of the corolla. We can now see why the ends of the 
stamens with their anthers and the end of the pistil with the 
stigma are a little upturned, so that they may be brushed by 
the lower haiiy surfaces of the insects' bodies. The shortest 
stamens, which lie enclosed within the calyx of the long- and 
mid-styled forms can be touched only by the proboscis and narrow 
chin of a bee : hence they tiave their ends more upturned, and 
they ai'e graduated in length, so as to fall into a narrow file, 
sure to be raked by the thin intruding prolxjscis. The anthers 
of the longer stamens stand laterally farther apart and are more 
nearly on the same level, for they have to brush against the 
whole breadth of the insect's body. . . Now I have found no 
exception to the rule that, when the stamens and pistil are bent, 
Ihey bend to that side of the flower which secretes nectar. . . . 
When nectar is secreted on all sides, they bend to that side 
where the structure of tie flower allows the easiest access to it, 
as in Lj'thrum. ... In each of the three forms, two sets of sta- 
mens correspond in length with the pistil in the other two forms. 
When bees suck the flowers, the anthers of the longest stamens, 
bearing the green pollen, are rubbed against the abdomen and 
the inner sides of the hind legs, as is likewise the stigma of the 
long-styled form. The anthers of the mid-length stamens and 
the stigma of the mid-styled form are rubbed gainst the under 
cide of the thorax and between the front pair of legs. And, 
lastly, the anthers of the shortest stamens and the stigma of the 
short-styled form arc rubbed against the prolwscis and chin ; for 
the bees in sucking the flowers insert only the front part of their 
heads into the flower. On catching bees, I observed nmch green 
pollen on the inner sides of the hind legs and on the alxiomen, 
and much yellow [wUen on the under side of the thorax. There 
was also pollen on tlie chin, and, it may be presumed, on the 
proboscis, liut this was difficult to observe. I had, however, 

> All from Darwin, Form* of. Flowers, IS7-1-I.7, &=. 
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independent proof that pollen ia cairied on tfie probosois ; for a 
email branch of a protected short-stj-led plant (which produced 
spoiitaneoualy only two capsules) was accidentally lett during 
several days pressing against the net, and bees were seen insert- 
ing their proboacides through the meshes, and in consequence 
numerous capsules were formed on this one small branch. . , . 
It must not, however, be supposed that the bees do not get more 
or less dusted all over with the several kinds of pollen ; for this 
could be seen to occur with the green pollen from the longest 
stamens. . . . Hence insects, and chieSy bees, act both as 
general carriers of pollen, and as special carriers of the right 
sort." 

429. Finally, a long series of experiments (requiring eighteen 
distinct kinds of union) proved that both kinds of pollen are 
nearly or quite impotent upon the stigma of the same flower, and 
that no ovary is fully fertilizable by other than a " legiLimate 
union," i. e. by stamens of the corresponding length ; but that 
the mid-length pistil is more prolific than either of the others 
nnder illi^itimate union of either kind ; which might perhaps be 
expected, aa the pollen proper to it is intermediate in size of 
grains between that of the long and that of the shortest stamens. 

iSO. Nesffia verticillata, a common Ljthraceous plant of the 
Atlantic United States, is similarly trimorpbous, but has not 
yet been particularly investigated. Several South AMcau and 
American species of Oxalis are equally trimorphous, and liave 
been investigated by Darwin and Hildebrand,' with results 
quite as decisive as in Lythrum Salicaria. One genus of 
Monocotyledons has trimorphous blossoms, viz. Pontederia, of 
which the North American P. cordata is a good illustration.' 

431, All known flowers exhibiting reciprocal dimorphism or 
trimorphism are entomophilous : no such wind- fertilized species 
is known. Few of them are irregular, and none very irregular : 
they do not occur, for instance, in Leguminosse, Labiatce, 

1 Monatsber. Akad. Berlin, 1866; Bot. Zeit. 18T1. &c. Accnrding to 
Darwin. Fritz Mueller " has Been in Brazil a iarge field, many Hcres in extent, 
covered with the red blossoms of one fomi [of an Oxalis] alone, anil these 
did not produce a single seed. His own land ia covered with the short-atyted 
form of another epeties, and this is equally sterile ; but, when the three 
forms vere planted near together in hig garden, tliey seeiled freely." Forms 
o( Flowers, 180, 

' Detected by W. H. Lepgett. See Bulletin of Torrey Bot. Club. vi. 62, 
170; and for the original discovery in Brazilian species, by Fritz Mueller, 
see Darwin's Forma of Flowers, 1B3, &c. Ponlederia has three lengths of 
style and counterpart stamens, as in Lythrum Salicaria, each flower bavintt 
two sets of siameDS, tlitee in each set. 
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Sca^kulariacese, -Orcbit^fieete, &c. Natnre is not prodigal, aaft 
does not endow witb oeedlesB adaptations flowers which ara 
othei-wiee provided for. 

§ d. Adaptations for Closr Fertilizatioit. 

432. Even where cross- fertilization in bisexaa! flowers 1b 
obviously arranged for, it is apt to be tempered with more or 
less of close- fertilization. The more exquisite the arrangements 
for the former are, the more completely is the plant dependent 
upon insect visitation. Failure to intercross is a remote and 
small evil compared with failure to set seed at all. In order 
therefore that the plan of cross-fertilization may not defeat even 
its own end, through too absolute dependence on precarious 
assistance, some opportunity for self-fertilization will uguall}' be 
advantageous. Also there is a long array of insect- visited 
flowers, especially polyandrous ones, in which close fertilization 
must be much the commoner result, except where the pollen of 
another but wholly similar flower has greater potency. 

433. Subsidiary self-fertiUzation is secured in a great vadetj" 
of ways. In Gentiana Andrewsii, which is prot«randrous, and 
usually cross-fertilized by humble-bees entering bodily into the 
corolla, an exposed surface of iwllen long remains fresh upon 
tiie ring of anthers girding the base of the style : when the stigmas 
separate, they remain for some days simply divergent, but tbey 
at length become so rerolute that the receptive surface is brought 
into contact with the ring of pollen below. The opening and 
closing of blossoms by day or night, the growth of style, fila- 
ments, or corolla after anthesis commences, or other changes of 
position, may secure a certain amount of self- fertilization in a 
subsidiary or even in a regular way. Then certain species, such 
as Chickweed, which blossom through a long season, close- 
fertilize even in the bud in early spring, when insects are scarce, 
but are habitually intercrossed by insects in summer. Somewhat 
similarly, according to Hermann Mueller,' certain species, such 
as Euphrasia officinalis and Rhinanthus Crista-galli, habitually 
produce two kinds of blossoms, one lai-ger and more showy, 
usually affecting sunny localities, and with parts adapted to 
intercrossing by insects ; the other smaller or inconspicuous, and 
with anthers adjusted for giving pollen to the adjacent stigma 
without aid. There are gradations between these last arrange- 
ments, and the more special and remarkable one of dimorphism 
with 

' Befnichtung der Blunwn duruli Inaekten. 294 ; Natura, vUi. 43S. 
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^S4. ClebAogsmr. Here the intentien and the accoroplidimeBl; 
of Belf-fertilization are unmistakable. This i>eciiliar dimorphism 
consists in the production of very small or inconspicuous and 
closed flowers, necessarily self- fertilized and fully fertile, in 
addition to ordinary, conspicuous, and mnch less fertile, though 
perfect flowers. Two cases were known to Linnteus,' and one 
of them to Dillenius before him ; those of Viola have long been 
familiar in the acanlescent species ; Adrien Jussieu made oiit 
the structure of the cleistogamous flowers in certain Malpighiaceie 
in 1832, and recorded in 1443 that Adolphe Brongniart had well 
investigated those of Specularia, aud tbat Weddel had discov- 
ered them in Impatiens Nolitangere. A full account of the then 
known cases, was given byMohl'in 1863; but D. Mueller, of 
Upsala, who examined Viola canina, is said by Darwin to have 
given,' in 1857, "the first full and satisfactory account of any 
cicistogamic flower." The appropriate name of eleiilogamoui 
was given by Kuhn,' in 1867, and is now in common use. 

435. Cleistogamous flowers are now known in about 60 genera, 
of between twenty and tliirty natural orders, of very various 
relationship, though all but five are Dicotjiedons. All but the 
Grasses* and Juncus are entomophilous as to the oi'dinary 
flowers, and most of these such as have special arrangements for 
their intercrossing, either by dicliogamy, heterogone <limor[>hism 
or trimorphism (in Oxalis) , or such special contrivances as those 
of Orchitis. 

436. It has been said that the ordinary flowers in such plants 
are sterile, and perhaps they always are so except when cross- 
fertjlized : in most cases they are habitually infertile or spar- 
ingly fertile. Probably they suffice to secure in every few 
generatious such benefit as a cross may give, while the principal 



1 Campanula (now Speculftria) perfoliata and Ratllia tisndeslina. (he 
laller a cleistogamous slate of R. luberosa. Linnieue did not make out tlie 
structure of the flowers, but supposed them to want the Btamens. 

! In Bot. Zeitung, xxL 300. 

' In Bot. Zeitung, xvi. 730. 

1 Ibid.xxv.05. Tliename(denoting"closedup"u¥ilonorfertilization)ha« 
been written deUtognom, which is not eo proper. We prefer cleiatogamoiu to 
deisiagamic (and so of similar terms), aa beat Iiarmonizing with the Latin 
adjective form, both in fonn of tcrminatinn and in euphoniously taking the 
aecent upon the antepenult. 

* Amphicarpum (Milium amphicarpon, Pureh) is the earliest rccogniied 
cleiBtogamous Graae, except perhaps Leereia oryzoides. Some species of 
Sporobolus are like tlie latter, and Mr. C. G. Pringle has recently deteoted 
such flowen concealed at the base o( the sheaths in Banthonia. Amer. 
Jour. Sd. January, 1878, 71, ' 

IS 
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increase is by cleisb^mous self-fertilization, which thus oft^ete 
the iacidental disadvantage of the former mode. 

437. In general, the oteiatogamous are like unto the ordinary 
flowers an'ested in development, some arrested in the almost 
fhlly formed bud, moat at an earlier stage, and in the best 
marked cases with considerable adaptive modification. In 
these, "their petals are rudimentary or quite aborted; their 
stamens are often reduced in number, with anthers of very small 

, size, containing few pollen-grains, which have remarkably thin 
transparent coats, and generally emit their tubes while still 
enclosed within the anther-cells ; and, lastly, the pistil is much 
reduced in size, with the stigma in some cases hardly at all 
developed. These flowers do not secrete nectar or emit any 
odor : &om their small size, as well as from the corolla beit^ 
mdimentary, they are singularly inconspicuous. Consequently, 
insects do not visit them ; nor, if they did, could they find an 
entrance. Such flowers are therefore invariably self-feitilized ; 
yet they produce an abundance of seed. In several cases, the 
young capsules bury themselves beneath the ground, and the 
seeds are there matured. These flowers are developed before, 
or after, or simultaneously with the perfect ones." ' In Grasses, 
however, as in some Dicotyledons, there is much less modifica- 
tion and more transition. For when Leersia half protrudes its 
panicle, in the usual way, the included half is fertile and the 
expanded portion sterile (or almost always so), although the 
flowers may open and exhibit well-developed anthers, ovaries, 
and stigmas. But when similar panicles remain enclosed in the 
leaf-sheaths, they are mostly fruitful throughout. 

438. Fully to apprehend the economy of cleistogamy in pollen- 
saving alone, — and contrariwise to estimate the expense of 
intercrossing, — one should compare the small number of pollen- 
grains which so completely serve the purpose in a typic^ cleis- 
t<^amous flower (say 400 in Oxalis At^tosella, 250 in Impatiens, 
100 in some Violets) with the several thousands of all entomo- 
philous cross-fertilized flowers, rising to over three and a half 
millions in the flower of a Peony, also their still greater number 
in many anemophilous blossoms. To this loss should be added 
the cost of a corolla and its action, also of the production of 
odorous material and of nectar. No species is altogether cleis- 
togamous. Thus cleistogamy, with all its special ativantage, 
teslifles to the value of intercrossing. 

1 Darwin, Fomu of Flowera, SIC 
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Section V. The Pekianth,' or Calyx and Corolla in 

PARTICULAR. 

439. The distribution of the floral leaves around the axis, 
which belongs to phjUotaxy, and their particular disposition in 
the bud (testivation) , have already been considered in Chap. IV". 
Sect. I., II. And most of the morphology of calj-s and corolla 
has been outlined in the preceding sections of the present cho|>- 
ter. What remains chiefly relates to partieulars of form and 
to terminology. 

440. Dnration. The differences in this I'espcct give rise to a 
few terms, such as the following. Calyx or corolla may he 

Pertinent, not cast off after anthesis, but remaining unwithered 
until the fruit is foimed or matured ; as tbe caljx in Labiatie, in 
Phyaalis, and most Roses. 

Miircescent, withering or dicing without falling away ; as the 
corolla of Heaths, Drosera, &c. 

Deeidttoits, falling after anthesis and before fructification ; as 
the petals of Hoses, the calyx and corolla of Columbine. 

Ephemeral cir Fugacioiis, lasting for only a day ; as the petals 
of Poppy, Helianthemum, Purslane, and Spiderwoit. In the 
two former, they are cast or earl}' deciduous, the anthesis lasting 
but a day : in the two latt«r, the anthesis is equally or more 
brief, but the petals deliquesce or decay at ouce without falling, 
as does the whole flower of Cereus grandiflorus and other night- 
blooming Caetaceie. 

Caducout. falling when the blossom opens ; as the calyx of 
Poppy and Baneberrj". 

441. TTninerical Terms, succinctly denoting the number of 
leaves, either of the perianth as a whole, or of any one of its 
circles, are common in descriptive botany. The most general 
are those which simply specify the number of component leaves, 
by prefixing Greek numerals to the Greek name of leaves, ex- 
pressing them in Latin form, or transferring them to the Eng- 
lish. Thus 

Diphylhm, of two leaves (seijals or petals) ; Triphyllous, of 
three; Tetraphi/ilous,oftom-;Pen'ap!'yll<>us,ofRve; Hexipliylluiia, 
of six, and so on. A tulip and a Ti-adescantia flower have a 
bexapbyllons perianth, but comp08e<l of two cii-eles, answering 
to calyx and corolla; each Tnphyllom.^ When the character 

' PerlanllUum, aline Peryone or Fe<-i.jmiUm. (29G.| 

^ Ai elievrhere explained, when numeriual tompoBltion i» indicaleil without 
reference to nature of parts, the lemm diBia-oia, trimerowi, trtrameroai, peata- 
merout, £c,, may be used. (322.) 
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of the organ, i. e. whether calyx or corolla is to be specified, 
the word sepal or petal is employed in ttie combination ;■ as, 

Ditepahut, of two sepals ; Tritepaiova, of three ; Tetrasepalout, 
of four ; Penlatepaluui, of five (ijso written o-sepalous, and ac- 
cordingly 2-Bepalous, 3-sepalous) , and so on : also, 

Dipetcdous, Tnpelaloa», Ti-trapelalous, I'etdapettdoui (2-S- 
petaloiis), &c., when the corolla is concerned. 

442. M'lnopkylloiii, Monotepalout, and Monopetaloitt are the 
proper terms for perianth (calyx, corolla, &c.) composed of a 
single leaf. Likewise Polyphyllous, PolyifpaSous, and Polypetal- 
oiu for the case of a considerable but iinspecified nnmber of 
Biembers. Unfortunately, in the Liniia^an and long- prevalent 
use, monopetaloua was the term employed to designate a corolla 
of one piece in the sense, or the fact, of a coalescence or grow- 
ing, together of two, three, live, or more petals into a cup or 
tube ; and so of a calyx, of a whorl of bracts, &c. And polj- 
petalous, polysepalous, and polyphyllous were the counterparts 
of this, meaning of more than one distinct piece, whatever the 
number. The misleading use, conseci'ated by long prescription, 
is not yet abandoned, but will in time be obsolete. In present 
descriptive botany, a polyphyllous calyx, or a polypetalous 
corolla, or a 5-petaloua corolla, would be taken to mean that the 
sepals or petals (as the case may be) were distinct or uncom- 
bined, and a monopetalous corolla to be one with petals combined 
bj" coalescence. (329.) 

443. Terms of Union or Separation. The proper term for a 
corolla or a calyx the leaves of which are more or less coalescent 

, into a cup or tube is 

Gamirpetalous for such a corolla, Gamosepahm for the calj'x ; 
these terms meaning united petals or sepals. The older and mis- 
leading names Monopetalous and Monosepa/out, although current 
up to a recent day, should be discontinued. Another term is 
not rarely used in Germanj-, that of Sympetalous, for the gamo- 
petalous (or formerly monopetalous) corolla, — therefore Syn- 
gepalom for a simUar calyx. It is perhaps a more apt term 
than gamopetalous, and of the same etymological signification ; 
but the latter is already well in use. 

Choripetaloui is, on the whole, the most fitting name for a 
corolla the petals of which are separate (as it literally expresses 
this), that is, for what is still commonly called I'olypftaliitis, as 
already explained. (442.) Itisadopted bj'Eichler, &c. Chori- 
tepalotis is the term applied to the calyx. Dialypetalotis (em- 
ployed by Endl idler) has the same meaning. Both this ..teim 
and choripetalous carry the implication of separated, rathe* 
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tliail of typi<»lly separate, parte. Eletiifieropetatmtt (litendlj- 
free-petalted) has also been used, but is inconveniently long. 

444. D^'ce of coalescence is most correctly expressed by the 
phrases united (connate, or colierent, or coalescent) at the bate, 
to the middle, or to the summit, as the case may be. But it is 
more usually' and terselj' expressed in botanical description by 
employing t^rms of division, identical with those used in d^crib- 
ing the lobing or toothing of leaves and all plane organs. 
(184-188.) That is, tbe calyx or corolla when gamophyUons 
is for description taken as a whole, and is said to be parted 
{Z-paried, 5-parted, &c.). when the sinuses extend almost to 
the base ; cleji^ when about to the middle ; hbtd, a general terra 
for any considerable separation beyond toothing; dentate or 
toothed (S-tooihed, b-ioiithed, &.C.), when the union extenda 
almost to the summit ; entire, when the union is complete to 
the summit or border. 

445. Parts of Petals, Ac. Tbe expanded portion of a petal, 
like that of a leaf, is the Lamina or Blade : any much contracted 
base is the Unguis or Claw. The latter is verj' short in a rose- 




petal, but long and conspicnons in a pink and all flowers of that 
tribe (Fig. 471), in many Capparideie (Fig. 409) and Crucifene. 
A sepal is verj- rarely distinguishable into lamina and claw. 

446. PMrts of Oanu9lt;lloiu Perianth. The coalescent portion 
of a corolla, calyx, or of a perianth composed of both (such as 
a Lily or Crocus-blossom) , so far as the sides are parallel or not 
too spreading, is its Tube : an expanded terminal portion, either 
divided or undivided, is tbe Lihh or BoRnss. The limb may 

TIG. 4TI. Cornlla of Swpvort. of Ave npitnte long-claHed or lagjiiculale petals, 
with ■ cnwa U the Jnnctinn of claw and Made. 

FIG. 472. Flower of Gllla coronoptfolla; Iho part* uiawertnE to the claws of tbe 
petal* of the last SKDre here all nnlted Into a tuba. 

FIG.4T3. FlnwernftheGyiirc«.VIne(IpamonQaamocllt); thepetalBBllttlebrther 
anUeil Into a flve-lnbei] «rreadlng border. 

FIG.4T4 FlowernftlieI|>.inireacoinnea; theflvecnniponeDtpetiilB perfectly oultfd 
Into a trompet -ri iaped tube, ami beyoud loto an ahooal entirv qveading border. 
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be parted (that is, the component parts not united) qnite or 
nearly down to the tube or base, as in Fig. 472, 475 ; or less so, 
as in Fig. 473, 476 (with limb 
5-lobed) ; or with merely angles 
or points to represent the tips 
of the component members, as in 
Fig. 474 ; or with even and entire 
border, as in common Moming- 
Glorj-, Fig. 482. 
447. The line, or sometimes a manifest or conspicuous portion, 
between the limb and tube (in the corolla always a portion above 
or at the insertion of the stamens, when these are borne by tbc 
corolla) is called the Thhoat, in Latin Faux, pi. fauces. This 
is mostly more open than the tube, yet less expanded than the 
limb ; but it often presents insensible gradations from the one to 
the other. 

448- Such api>endages as the Corona or Ckown (385, shown 
in Fig. 403, 404, 471) usually belong to the throat of a gamo- 
petalous corolla or perianth, as in Oleander, Comfrey, Borrage, 
Narcissus, &c., or to a corresponding position when the parts 
are not coalescent. 

449. Forms of Corolla, Calyx, Ac. As to teiminology, some 
of these are special and are applicable to corolla only, as the 

Papilionaceotig, the peculiar irregular corolla of the typical 
portion of Leguminosie (3tfH, Fig. 342-334), which has been 
already illustrated, and in which the petals, two pairs and an 
odd one, take particular names. Also the 

Varyophytlaceous, or Pink-flower (Fig. 471), a rt^lar corolla, 
of five long-clawed {ungaiculate) petals, the claws enclosed in a 
tubular calyx an<l the blades spreading ; and the 

Crueiferoui, of four somewhat similar petals, the four abruptly 
spreading blades in the form of a cross (craciate) , as in Fig. 394. 
Rosaceout, witli roundish and widely spreading petals on very 
short or haixlly any claws, as in Kose and Apple-blossoms. 

Liliaceous, a 6-ph]tlous perianth of campanulate or funnelform 
shape ; the members either distinct, as iu most common lilies and 
tulips, or gamophyllous, as in Lily of the Valley. All but tho 
first and last of these sorts are examples of regular and chori- 
pe talons peilanth. 

Orchidnceom powers are of a peculiar irregularity, combining 
both calyx and corolla : one member, the petal iu front of the 

via. 475. Eotale nr wlieol^liSpeJ and Bve-parted mrollB of the Blttenireat (Sik 
laniini nulctmnis). 

FIG. 47G, Wl^eel-sliiiped ind ave-to1>ed corolln of Uis cumirin PoUtU. 
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stamen and stigma, differs ftora the rest in shape and in being 
nectaiiferous (aa in Fig. 460) ; it is named the Labelluu. 

Gaieale is a term applied to a corolla the upper petal or part 
of which is arched into the shape of a casque or helmet, called 
the Galea; as in Aconite (Fig. 357) and Lamium, Fig. 479. 
In the former the galea is of a single petal ; in the latter, it 
consists of two, completely united. 

450. Gamophjllous forms with special names are chiefly the 
following. Illustrations arc usually taken fram the corolla, b^it 
the forms and terms are not pecuhar to it, excepting the first, 
viz. the 

Liffulate or Slrap-ahaped corolla (Fig. 288, &c.), which is 
nearly confined to Compositte. Here a corolla, formed of three 
or five petals, imitates a single petal, except at its very base, 
which is commonly tubular ; the remainder is as though the tube 
bad been split down on the upper side and flattened out. The 
corolla of Lobelia, type of a family moat nearly, related to Com- 
posite, illustrates this. (Fig. 488.) 




451, The names of the general forms are mostly taken fi-om 
some resemblance to common objects. All those in commou 
use will be found in the' Glossarj- : a few leading ones are here 
specified. They may be divided into the regular and the iixegu- 
iar. The principal irregular form with a special name is the 

Labiate, or lipped, also termed Mlabiale, as there are two lips, 
an upper and a lower (superior and inferior, or anterior and 
posterior, 290), although one of them is sometimes obscure or 
abortive. This bilabiate character in the coi-olla, and often in 
the calyx also, pervades several orders with gamopetalous 
flowers, and gives name to one of them, the Labiatte, to which 



FIG. 477. CampaniilMB corolla of the Harebell, ( 
BHiBrfdmi (liypocraterlnir.rp!inna) tnroIlB of Plilni. 4 
Lamium; > aide view 480. Perannate corolla of AntI 
Perwnukte corolla of linnrla. tpantd (ralcunte) tx tb> I 
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the Sage arid Mint belong. Such flowers are 5-merous, and 
have two members specially united to form one lip, and three in 
the other. The odd sepal being posterior (or next the axis of, 
inflorescence) , and consequently the odd i>etal anterior, the calyx 
has its lower lip of two sepals and ita upper of three ; while the 
corolla has its upper lip of two petals and its lower of three. 
But in Leguminosa;, where the calyx is sometimes bilabiate, and 
where the odd sepal is anterior (or toward the bract), this is 
reversed, and two sepals or lobes of the calyx form the upper 
lip and three the lower, A bilabiate corolla is 

Ringeni, that is gaping or open-mouthed, when the throat is 
freely ojjen, as in Lamium, Fig. 479 ; 

Personate, or masked, when the throat is closed, more or less, 
by a projection of the lower lip called the Palate, as in Antir- 
rhinum and Linaria, Fig. 480, 481. 

452. Of regular forms, there are the following, beginning with 
that having least tube : 

Soiale, or Wheel-ihaped (Fig. 475, 476), widely spreading from 
the verj' base, or from a shoit and inconspicuous tube. 

Crater (form, or Saucer-ihaped, like rotate except that the broad 
limb is cupped by some upturning toward the mai^n. 

)r rather (not to mix Latin and Greek) 
, in English Salverform, when a rotate or 
saueer-shajjed limb is raised on a 
slender tube which does not much 
enlai^e upward ; that is, where a long 
' and narrow tube abruptly expands 
into a flat or flattiah limb, as in 
Fig. 478. In Fig. 472-474 are seen 
ealverfonn corollas with somewhat 
more upwardly dilated (trumpet- 
ihaped) tube. The salver or ki/pu- 
cralerium, which tlio name refers to, 
with a stem or handle beneatl), is now 
to be met with only in old pictures. 

Tubular, when strictly used, denotes 
a gamophyllous perianth with limb 
"* inconspicuons in proportion to the 

tube, as in Trumpet Honeysuckle, or as Fig. 472^74 would be 
if the limb were much diminished or wanting. But it is some- 
times used in the sense of having a conspicuous tube. 
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" Infundibuliform, or Funnelform, such as the corolla of common 
Morning-Glory (Fig. 48-2), denotes a tube gradually eu lairing 
upward from a narrow base into an expanding border or limb. 

Campanulale, ov BeU-skaped (Fig. 477), denotes a tube of length 
not more than twice the breadth, moderately expanded almost 
fioTa the base, the sides abo^e little divergent 



Section VI. The Andikecidm, or Stamens in particclab. 

453. The whole Stamen. For the general character and some 
of the modifications of the stamens, see the first (301) and por- 
tions of the succeeding sections of the present chapter. The 
terms peculiar to these organs, and of common use in botanical 
description, were nearly all coined by Linnseus, and employed as 
the names of classes in his sexual system. (672.) The sub- 
svanlivc names of those classes which are characterized by the 
number of stamens, and which were designated by Greek nume- 
rals prefixed to andria (the Greek word for man being used 
metaphorically for stamen), are put into adjective form, as 
follows : 

MirnandrQus, for a flower with a solitan- stamen ; IXandroug, 
for a flower with two stamens j 3'riandrous, with three ; Tetran- 
drous, with four ; Penlandrous, with five ; Hexandrous, with six 
Ileptandrotu, with seven ; Oclandroue, with eight ; £nneandrous, 
wili nine ; Jhcandrout, with ten ; Dodecandrous, with twelv 




Polymidrons, with a greater or indefinite number, or Icosandrovi 
(meaning twenty- stamen ed) when a polyandrous flower has the 
stamens inserted on the calyx, as in the Cherry (Fig. 337), 
Pear, &c. 



FI0.483. DiulelphnuBBtiwieTiXeandDorBPea. 4M. Honadelphone >t 

iLnpIn*. IW. Monodelphau " ~ 

FIQ. 488. FlTe (TDEcneshii 



sdbyGoO^k' 



•2o0 



THE FIX)WEK. 



i a term applied to an andrceciiim of four sta- 
mens in two pairs, a longer and a shorter, as in Fig. 3G1. 

Tetraiyiianious is similarly applied to that of six stamens, two of 
themshorter, in tlie manner oliaracteristicofCruciferEe, Fig. 396, 

454. Terms which denote coalescence of stamens, whether by 
their filaments or their anthers, are 

Mmadelphous, that is, in one brotherhood, by coalescence of 
the filaments into a tul>e, as in the Mallow (Fig. 485), Lupine 
(Fig. 484), Lobelia (Fig. 488), &c. 

DiadelpAoui, in two brotherhoods, by coalescence of the fila- 
ments into two sets ; sometimes an eqnal nmuber in each, as in 
Fumariaceas (Fig, 390), sometimes nine in one set and one 
separate, as in the Pea (Fig. 483) and most Papilionaceie. 

I'riadelpkoiu, with filaments united in three sets or clustei-s, as 
in Hypericum. 

Pentadelphous, in five sets, as in Linden, Fig. 398, 399. 
But in general, when the sets are several, without regard to the 
number the stamens are said to be Polyadelphous. 

Stptgenesious, when the stamens are united by their anthers 
into a tnbe or ring ; as in the whole \a8t order of Compositie 




(Fig. 486, where they are five in number and the filaments dis- 
tinct), in Cucurbita (Fig. 489, 490, where they are three in 
number and the filaments partly monadelphous) , and in Lobelia 
(Fig, 488, where they are also five and the long filaments are 
mainly monadelphous) . 



FIG, 489. 


Flow 


Br of l^ibella cs 


nlinall., with 


uheofeo 


rnlla dl> 


lied 


n one .Lie- 


fliametits ai 


Innth 


flTBDnitedtnton 


tube:/.tiil* 


ffllnmeii 


s; a. of 






FIO. 409 


Mai 




hita (Snuasb) 


with Hn 


bofcaly 






amvy, to bIi 






ree Hlanienln 


Beiiarate 


at b»«l 












«B in a kln,i 


r Ilea.!. 


!iO. Stan 




r tha teme, 


OTilarEeil an 


tlmu 


pperpart outa! 


ray. to Bliow t 




Tlie sn 


hera 






IHlBI 


.men of tlie Melon, witlilnosel 










Fig. 4fa, 


Stain 


i« nn-i slyle o 


a. Cypripe-llH 


m. nnlted 


Into CM 


body 




a. anthenii 


«.™l 


rjjeJ .turtle stun 


eui tlif. llie 


tlgBi.. 









3d by Google 



A.NDRCECIUM, OB STAMENS. 251 

455. Of terms relating to aduation of stamens, besides the 
general ones of hypogynous, perigynous, epigynous (332), and 
epipelcdoits, or adnate witli coruUa, tliere is the special one of 

Gynandrous, having stamens borne upon the pistil, as in 
Orchidacese. In Cypiipedium, the filaments of two stamens, and 
an enlarged sterile stamen behind, are adnate to a style, while 
the two anthers are quite free (Fig. 492) ; in the proper Orchis 
tribe (as in Fig. 4C0, 461), anther and stigma are consolidated 
into one mass, and there is no evident style. 

456. A complete stamen consists of Filament and Anther. 
The latter is the functionally essential part of the organ, and 
therefore is wanting only in abortive or sterile stamens. (345, 
352, &c.) The filament, being onlj' a stalk or support, may be 
very short or wholly wanting -; then the anther is sessile, just as 
the blade of a leaf is said to be sessile when there is no petiole. 

457. The Filament, although usually slender and stalk-like, 
assumes a great variety of foiTns : it is sometimes dilated so as 
to resemble a petal, except by its bearing an anther ; as in the 
transition states between the true petals and stamens of Nj-m- 
phsea, shown in Fig. 31S. 

458. Such petaloid filaments would indicate that this part of 
the stamen answered to blade rather than to footstalk, while 
others would harmonize better with what seems at first sight to 
be the more natural view, that the filament is the homologue of 
the petiole, the anther of the blade of a leaf. Remembering 
that in laige numbers of leaves there is no distinction info petiole 
and lamina or blade, such homologies should not i>e insisted on. 
The filament may be variously appendaged by outgrowths. Some 
of these appendages are verj' conspicuous, such as the scale of 

, Larrea (Fig. 405) , which is on the inside, and the nectariferous 
hood of Asclepias on the outside ; or there may be a tooth on 
each mat^in, as in species of Allium. 

469. The AnUier, the essential organ of the stamen, contain- 
ing the [Killen, surmounts the filament, when that is present. 
It normally consists of two cells or lobes, the word cell being 
here used in the sense of sac. But, as each sac is not rarely 
divided into two cavities {loeelli), the best technical name for 
anther-sac is that of Theca. The two theca;, lobes, or cell_s are 
commonly connected by a more or less evident and sometimes 
conspicuous common base or junction, which is mostly* a pro- 
longation of the filament, the CoNNBOrrvTm, or in English 

COSNECIJVE. 

460. For the discharge of the pollen, the cells of a normal 
anther open at the proper time by a line or chink, usually 
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extending from top to bottom (Fig. 493), the sature or tine of 
d^igcenee. Commonly this line is lateral or mai^inal: not 
rarely it faces forward or backward. In the vast genus Solanum , 




to which the Potato helongs, in moat Ericaceous plants (Fig. 
458, 494), in Polygala, and in many other flowers, the anther- 
(sells open only by a hole {foramen or pore) , or at most a short 

i chink, at the tip, through which the [mllen has in 
some way to be dischaiged. In Vacciniura (Cran- 
berrj', Blueberrj', &c.), the pore-bearing tip of the 
anther-cell is prolonged considerably, often into a 
slender tube, as in Fig. 340. In the Barberry (Fig. 
495) and in most of that family, also in Lauracese, 
40 the whole face of each anther-cell separates by a con- 
tinuoua line, forming a kind of door, wliich is attached at the top, 
and turns back, as if on a hinge : in this case, the anthers are said 
to open by uplifted valves. In the Sassafras and many other 
plants of the Laurel family, each lobe of the anther 0|>ens by two 
smaller vahes of the kind, like trap-doors. 

461, The attachment of the anther to tlie filament presents . 
three principal modes, which are connected by gradations. 
These are the 

Innnte (Fig. 495, i^&), in whicii the anther directlj- continues 
and corresponds to the apex of the filament, the cells usuall3' 
dehiscent strictly marginally, the lobes or cells not looking or 
projecting either inward or outward. 



whole lenglU of th 



ting (he fiUmenC, a, and opening 



Utleil vbIts. 

FIG. 4Se. A stamen of 
LlriodeudroD, or Tnll[>.(re< 



L of a. Barberry ; (he - 



n Gruksdenfie, with aiJiat 



paning each by an uii- 
ntlier. 491. Stamen of 



3d by Google 



, '^^ ' ANDKGiCIUM, OE STAMENS. 2o3 

Adnale, in which tbe connective appears to be a direct con* 
g ^ O tinuatioiT^of the fllament, liavIi^TKe^aniner adherent to the 
anterior" or posterior face of it, and the lines of dehiscence 
O therefore looking inward or outward. Magnolia, Liriodendron 

(Fig. 497), and Asarum (Fig. 490) furnish good examples ; the 
latter conspicuously' so, on account of a prominent prolongation 
of the connective or tip of the filament. 

Vertaicle, when the anther is attached at some part only of its, 
back or front to the tip of the filament, on which in anthesis it 
lightly swings ; as in Plantain, in all Grasses, the Lilj-, Evening 
Primi-oae (Fig. 498), &c. 
j 4G2. The dii'cction to which an anther faces, whether inwani 

(toward the centre of the flower), or outward (towai'd the peri- 
anth), has to be considered; except in the case of an innate 
anther with Btrictly lateral or marginal dehiscence. An anther ia 
/ \ Exirorse, i. e. turned outward, or Posticous, when it faces to- 

/ "J ward the perianth, as in Magnolia and Liriodendron (Fig. 497) , 

' -J ■ Asarum (Fig. 499), and Iris ; these all being cases of adnate 
; ^ and estrorse anthers, the cells attached for their whole length to 

i ^ the outside of the aummit of the filament or the connective. 

ii. f Inlrorse, i. e. turned inwai-d, or An/icow, when it faces toward 

^ the axis of the flower ; as in NymphEeacete (Fig. 318), in Violet 

\ ,' and Lobelia (which are adnate and introrse), and in CEnotherp. 

In the common Evening Primroses (aa. in B'ig, 498) the anther 

A is flxed near the middle, introrse, and versatile. 

^ O*^ *^^' '^^^ (lirf|ptlnn jn which the anther ma y be said to fa^, 

I outw ard or inward, depends upon two cb araclcii", w hich d o not 

"'^ ^3 Cyiw ays coincide, viz. the insertion o r attachment of the cellSi 

'.^ an d the positi o n of their line of dehiscence. In such a strongly 

characterized adnate anther as that of Liriodendron (Fig. 497), 

Iwth the attachment and the dehiscence are plainly postieous or 

estrorse : in most species of Trillium, the cells are introrse as to 

£\ attachment, but some are nearly marginal and some are even 

rather extrorse as to dehiscence : in the related Medeola, and in 

Lilium, where the anthers are extrorsely affixed toward the base 

or middle to a slender tip of the filament, the dehiscence is 

either introrse or nearly marginal. Pamassia is in similar case ; 

the anthers being clearly extrorse as to insertion and more or 

less introrse as to dehiscence. 

464. Adnate anthers are perhaps as frequently extrorse as 
introrse. Others, whether bns'fixfd or medlfixed, are more com- 
monly introrse. Those fixed by the middle, or at any other 
part of the back, and Ij-ing oil the inner side of the fllament, 
are said to be Incumbent, 
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465. The coDnective may be api>endaged either by a proton- 
gatioD 01' otherwise from the tip (as ia Fig. 499), oi' from the 
back, as in Violets and in many Ericaceous plants. 

466. The uormal anther is two-celled, bilocalar, or (to use 
a less common tei'm) dithecoug, and its lobes or cells pai^el, 
right and left ; but the cells at first, and sometimes at maturity, 
are bilocellate, that is each is divided into two by a partition 
whi(^ stretches from the connective to the suture or line of 

dehiscence. In an 
i^l innate anther, aud 
a many others, this 
line of dehiscence is 
mai^nal or lateral, 
either strictlj' or 
aa' nearly so, as in 
Fig. 500. When introrse or estrorse (as in Fig. 501, 502), 
the sutureB may still be considered to represent the margins 
turned inward or outward. The pollen is accordingly pro- 
duced in four cavities or separate imrtions of the interior. But 
the two loeeSi on the same side of the midrib or connective 
(right and left) are usually confluent into one poUen-fllled cavity 
or cell at maturity if not earlier, or at least the partition between 
them breaks up at dehiscence. Sometimes it remains, and, the 
groove at the sutures being deep, tiie anther is strongly four- 
lobed or quadrihcular at maturity, as in Menisjiermum (Fig. 
504) ; but morphologically this is still only bilocular (dithecous) 
although qnadrilocellate, and the anther opens at the sutures 
and through these partitions. 

467. A stamen being the homologue of a leaf, the natural 
supposition is that the anther is homologous with the blade or 
an apical portion of the blade, therefore tlie two lobes or thecje 
with the right and left halves of it, the intervening connective 
with the midrib, and the line of dehiscence with the leaf-mar- 
gins,* This conception is exemplified by the accompanying 

' Thig U Ihe view long ago tnkcD by CngBinJ atid Rrvper, Rnd it may slill 
be mftiDU^nci as the beat marphnlogica,! conception. Mohl interposed some 
objections to its uniterBalily ; but, ae preeenteci in Sache'a Text-Book, they 
are not incompatible with the commoD morphology. Sachs takes the fila- 
ment with the connective to be Ihe Itomologue of the wbole leaf. And the 
anther-celU aa appendages. Others, in likening the anthers to glands, adopt 
a similar view. 

FIQ. BDD. Innsteanther.nnisuFlg.'tge.lnynnnge: 
iihowlng Ibe tnnr Inceltl. SOt. Same oriui minute sitrone uitlieT, 
61)2. 8une utile preceding hnt mslanati'liielileccnt, thetwalocelll 
hy the vMilsliliis or breaking di> of tbe partltJou. 
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digram, Fig. 503, which should, however, show the median 

partitions in the eroas-section, or traces of them. FoUen is a 

special development into peculiar celts of what would 

be parenchj-ma in a leaf. Its formation normally 

begins in four places, whicJi maj' remain separate 

up to matmitj , or the two on each side of the axis 

or connective may early be confluent into one cell. 

468. Of the many de^'iations of the typical two- 
celled anther, with its cells parallel and united 
longitudinally by a connective, the simplest and 
commonest is that in which (aa in Fig. i>05) the 
two cells divei^ below and remain united only at 
their apex. Next, the two cells may, in their early 
development, become confluent at the apex, as in the 
Mallow family (Fig. 506), so as to form a continuous pollin- 
iferous cavity within, opening by a continuous suture i-ound the 
margin : here the anther ia unilocular or one-celled by confluence. 
In another way, the anthers of some si>ecies of Orthocarpus (gen- 
erally resembling Fig. 505, but the lobes or cells quite distinct 
or even separated at apex) lose one of the cells by partial or 
complete non-doi'olopment and so become one-celled by abor- 
tion. The antlier of Gomphrena (Fig. 607) is completely uni- 
locular by abortion or suppression of the companion cell. Thus 
losing one half, it is said to be dimidiate, or halved. 

409. The two anther-celts, such as those of Fig. 505, some- 
times divei^e 80 much that they form a straight line transverse 

1 the filament, as in Monarda (Fig. 

^508) , in which their contiguous ends 

o coalesce' as to give the appearance 

one-celled anther fixed by the 

[ middle. Or, again, the two cells may ' 

'■ be separated by the entailment of 
the connective between tlicm, asinCal- 
amintha, Fig. 509. Tliis enlargement 
is extreme in the great genus Sah'ia, in 
which a very long and narrow connec- ™ aa sas tai 

tive gives the appeai'ance of a filament astride the a|>ex of the 
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proper filaineut, and bearing an anther-cell at each end. In a 
few species, the two anther-cells are nearly alike ; in more, the 
lower one is imperfect, aa in Fig. ulO" ; in more, it is abortive 
or wanting alti^ther, as in Fig. 510*. Then, in the related 
Califomian genus Audibertia, the tower half of this connective 




is leduced to a short tail, as shown in Fig. 511*, or even in 
most of the species to so minute a vestige that, except for these 
transitions, the stamen might be supposed to consist of a simple 
filament, with an inteiTuption like a splice in the middle, and 
surmounted by a one-celled anther, aa shown in Fig. 511*. In 
Bosemary, the continuity is complete, although a minute reflexed 
tooth sometimes indicates the junction. 

470. Pollen, the product of the anther, is usually n powdery 
sul>stancc, which when magnified is seen to consist of se|)arate 
grains, of definite size and shape, uniform in the same plant, 



® O 



but often very different in different S|)ecie8 or families. The 
grains are commonly single cells, globular or oval in shape, and 
of a yellow color. But in Spiderwort they are oblong ; in the 

FTQ. KS-511. Anthers, witb upper part of filament, of ncroral LAMatie. im. Of 
Honanla. BOO. Of n CBUmlndin. 810 Of two iiperlei ntSalrln. villi lime anil alenOer 
.connectlire, the upper fork of vliicb beannne antlier-cell; tlia Inwsr iaa Ifrom Saliik 
Texana), bearing tbaulherccll In an Imperfect cnrHlllinii ; in Cinrnm 8. cncvlnea), bear- 
ing none at al). 611. a. Same of Aniilbertia Knmilfloni. Ihe Inwnr Kirk ot the connec- 
tive reducaci tnanakeflspur: 6. ffnm A. staehyolrteB. in wlilcli I liis lower fork Is nearly 
vanling, and the upper la in a Rtralght line with the filament which It eeeniB lo 
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Cichory and Thistle tribes, many-sided; in the Mask-plant, 
epirnlly grooved ; in the Mallow family and the Squash and 

d # ^ £> ^ 

Pumpkin, beset with briskly projections, &e. The i»llen of 

Pine, as well as that of the Onagracese, is not so simple, but 

appears to consist of three or four blended cells ; 

that of most Ericaceie evidently cousists of four 

grains or cells united. (Fig. 512-521.) The 

most extraordinary shape is that of Zostera, or 

the £el-grass of salt-water, in which the grains 

(destitute of the outer coat) consist of long and 

slender threads, which, as thej- lie aide by side in the author, 

resemble a skein of silk, 

471 . Pollen-grains are usually formed in foui-s, by the division 
of the living contents of mother cells first into two, and these 
again into two parts, which become specialized cells. As the 
pollen completes its growth, the walls of the mother celb are 
usually obliterated. But sometimes these cells 
persist, either as shreds, forming the cobweb-like 
threads mixed with the jwllen of Ei-ening Primrose, 
or as a kind of tissue combining the |>ollcn into 
coherent masses, of various consistence. Of this 
kind are the elastically coherent pollen-masses (or 
PoLLiNiA, sing. Pollinium) of Orchises (Fig. 4G3), ™ 
and the denser waxj' ones of many other orchids and those of 
Asclepias or Milkweed, Fig. 522. 

472. A pollen-grain has two coats. The outer coat is com- 
paratively thick, and ofl«n granular or fleshy. This is later 
formed than the inner, and by a kind of secretion from it : to it 
all the markings belong. The inner coat, which is the proper 
cell-wall, is a very thin, delicate, transparent and colorless mem- 
brane, of considerable strength for its thickness. The pollen 
of Zostera and of some other aquatic plants is destitute of the 
outer coat. 

473. The cavity enclosed by the coata is filled with a viscid 
substance, which otten appears slightly turbid under the higher 
powera of ordinarj- microscopes, and, when submitted to a mag- 



no. BI6-KI. Forma of pollen: 5lfl, LHy; BIT, ClohDry; B: 
K>n. Kslmls; Ml, Evening Prim riwe. 
■Fid. S2a, ApalrofpolllnUuf Aaoleplae, HMiiBxedbjtlidr.; 
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nifving power of about, three hundred diameters, is foand to 
contain a multitude of minute particles {foviUte) , the larger of 
whieh are from one four-thousandth to one five-thousandth of an 
inch in length, and the smaller only one fourth or one sixth of 
this size. When wetted, the grains of pollen promptlj' imbibe 
water by endosmosis, and are distended, changing their shape 
somewhat, and obliterating the lonj^tudinal folds, one or more 
in number, which many grains exhibit in the dry state. Soon 
the more extensible and elastic inner coat inclines to force its 
way through the weaker parts of the outer, especially at one or 
more thin points or i>ores ; sometimes forming projections, 
when ttie absorption is slow and the exterior coating tough. In 
many kinds of pollen, the grains, when immersed in water, soon 
distend to bursting, dischai^ing the contents." 

474. Polleii-tnbes. In othei-a, and in most fresh pollen, when 
placed in oi'dinarily aerated water, at least when this is slightlj" 
thickened by syrup or the like, and submitted to a congenial tem- 
perature, a projection of the inner coat through the outer appears 
at some one point, and by a kind of germination grows into a 
slender tube, which maj' even attain two or three hundi-ed times 
the diameter of tlie grain ; and the richer protoplasmic contents 
tend to accumulate at the farther and somewhat eulai^ing ex- 
tremity of this pollen-tube.' 

475. In eleistogamous flowers (434), the pollen, while still in 
the anther, sends out its tubes, which maj' grow to a great length, 
in the mere moisture of the flower-bud, the glowing tip always 
directing itself toward the stigma in a wonderful way. Similarly, 
in the open flower of Milkweeds, the pollen-tubes sometimes 
stai-t f\'om the pollen-mass even while yet in tiic anther, and in 
vast numbers, forming a tuft or skein of pollen-tubes, which 
maj' attain considerable length and direct itself towaiil the some- 
what distant stigma. Commonly, however, the pollen remains 



' In ConWerm, tlie grains of pollen have a peculiar internal etructure or 
ralhera development (suggestive of a homology with the microspores of some 
of ihe hi((lier Cryptogamia). the contents at or before malurily undergoing 
division into two or three internal i-ella, only one of which acts in fertiliza- 
tion, Wlien they aet upon the ovule or are placed in water, and the inner 
coat swells by absorption, the bursting outer coat is commonly thrown oH. 
In Rnes and Firs (but not in Larch and Hemlock Spruce), the grain of 
pollen is singularly compound, consisting (as in Fig. 618) of a central arcuate 
body (the proper pollen-cell) bearing at each end an empty roundish cell. 
These are vesicular protrusions or appendages of the proper pollen-grain, of 
no known functional importance, except that they render such wind-dis- 
persed pollen more buoyant for transportation. 

2 Van Tieghem, in Ann, Sci. Nat. ser. 6, xii. 312, &c., 1889. 
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unaltered until it is placed upon the stigma. Tiie more or less 
viscid inoistui-c of this indtes a sim- '" "' "" 

ilar growth, and also doubtless nour- 
ishes it; and the pivtrnding tube at 
once penetrates the stigma, and by glid- 
ing between its loose cells buries itself 
in the tissue of the style, descending 
thence to the interior of the ovary and 
at length to the ovules. Fertilization 
is accomplished by the action of this 
pollen-tube npon tJie ovule, and uiMn a 
special formation within it. Consequent us 

upon this an embryo is formed ; and the ovule now becomes a seed. 



Section VII. The Pistils, or GtNcECinn. 
§ 1. In Axgiosperms. 

476. The succinct description of the pistil in the first section 
of this chapter (302), as also what has been stated of the modi- 
fications of the gynfficium in Section III,, relates to the most 
typical conditions of this part of the flower. The essential 
characteristics of all ordinary pistils, whether simple or compound, 
are : 1. a closed ovary , in wliich one or more ovules are included ; 
and 2. a st igma , upon which pollen for fertilizing ^lo ovules is 
received, and through which the pollen acts u|xin them. There 
is a more simplified condition, in Gymnosperms, in which naked 
ovules are exposed to the direct action of the pollen. In con- 
tradistinction to this, the ordinary pistil is said to be Angiotper- 
iHous; that is, with the seeds enclosed in a sac or covering, this 
in the flower being the ovary,* And plants with such gynoecium 
are denominated A ngiospekms or Asgiosfermocs plaih ts. To 
such only the present subsection specifically relates, 

477. The several terms which apply to the Gyncecium or 
female system of a flower, and to its components, have been 

< AltliDugh thus origiaattHl, the eecits are not in all cases matured in a 
closed piBiil. In tlt<? Blue Coliosli, Cnuiopliyliuni tlialiulroides, tlie ovuk-s 
rupture the OTsry goon after flowering, and llie seeds become naked ; and in 
Mignonetie they are imperfectly cnclnsed. the ovary being open at the 
summit from an early period of fructification. 

FIO. 523. A pollen-gr^n of Datara Stntmonlum. cmltttng its tube. 1124. Potlen- 
KTBlnofaCnnvnlviilui., Bith Its tuba, B2S, Other pnllcn-ErsIr.ii. with tlieir lubes. le« 
llrongly roagnifleci, 028. A poUen-graln nf tbe Eienlng Prlmnno, rosMn? on u portion 
of tbe Btlgma, Jntowblrji the tube emitte'l Troni one of Mir B,iig1eB pcnelrateB ; tkeoppo- 
xlle uiglo ateo emitting a pollen-tube. All lilghlf mBgnlOed. 
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enumemted and cl(!flne<l ali'eady (302, note) : the elementaiy 
term is that of 

478. Carpel. Lat. Carpellom. This is the teiin coined by Dunal, 
and is in common use. The bettei-t'ormed word Cakpiuilm 
(English Carpid) has been proposed, and best of all Cabpo- 
piiYLLUM, in English Cmfto^h^in. F or carpels aj-e, as the wor d 
cnr popbylla denotes, pistil- leave s, or Igaves of th e gynoeci um. 
1, c , _6eed-beai1ng or f ructiferous lilijUa. They ocxjupj' the cen- 
tral or uppermost region of the flower. A carpel may be a pisti l 
of itself, either the only one of a blossom or one of sev eral^ or 
it maj' oe a constituent of a more com plex pisti l. In either case, 
a carpel is the homologno of a leaf. 

479. The morphological conception of an uncombined carpel 
is that of the blade of a leaf incurved leugtliwise, so that 
the margins meet, and join by a suture, thus forming a closed 
sac, the ovary. A prolongation of the tip of the leaf is the style ; 
some portion of this, usually the apex, not rarely a single or 
double line down the side which answers to the suture of the 
teaf-mai^ins, and maj' be regai'ded as its continuation, is the 
stigma. The earpellaiy le^f is alwa^'s j'ncurve fl ; the lower sur- 
face of the leaf is represented by 
the exterior surface of the oi'ai'y, 
the upper by the interior. The 
conjoined mai^ins of the leaf, or 
whatever they l>ear, ai-e intenial 
in the o\'ary : the stigma may l )e 
reganled as a portion of leaf- 
mai^ns presented externally, des- 
titute of epidemiis and foi-mwl 

■3J of loose cellular tissue, which in 

antheais is moist by some secretion. Th e ovdes^ are i>eculiar 
structures normally arising as outgrowths from the mai^ins of 
the leaf, or some pai-t of them, sometimes fl-om the whole or 
a special portion of the upper or inner surface of the leaf. 

480. The carpellarj- leaf being involute, t he suture , on which 
the ovules are normally Iwrne, alw ays looks towaixl the axis d v 
centreo£JIiiLfliiwer. It is the only prob er Butur£,(or seam) a 
carpel can ha\'e. From its position it talies the n ame of Inne r 
o r Ventral Sutur e. And the 0}}posite line or ridge, answering 
to" the midrib of the leaf, being sometimes prominent and of the 

FIO. 5CT. A leaf Incurving, lo iUustralH tlie nmniiioInRi of a simple ptstil or cstpel. 
028, A carpel (of iKipyrum biteriiatninl. i-nt ivrnBS. the lateral Bllpna (here msnlfestly 
a donble llnel and tbe suture bearing Hie civuIct tiirncrl toward the eye. K». A ripe 
carpel of Manib Marlgobl which lias open eil amlalieti the Beed«: the point* of atlaeb- 
ment of tlie latter cnnsplciinus along the edgea of the carpel. 
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appearance of a suture, has been somewhat incongruously oained 
the O uter or Dnrsnl. Suitir p. 

48i. Theniunberof carpels in a gjnoecium is simply expressed 
by adjective terms consisting of Greek numerals prefixed to this 
word : e. g., Monocarpellat^, of a soUtarj" carpel ; Dicai-peltary, of 
two carpels ; Tricarpeiiary, of three ; Tetracarpellar^, of four ; 
Peiltacarpellary, of five, and SO on up to PolycarpdlaTy, of many 
or at least of several and an indefinite number. Less general 
and only partially synonj-mous terms are such as Monogynum 
(of one pistil), Digynous (of two), PolygynotLs (of many), &c. 
These are adjective foiins of the names of tlie orders, from 
Monogynia to Poiygynia, in tbe Linnsean artificial classification, 
which either supposes the carpels to be separate or partly so, or 
confounds simple and compound pistils. 

482. When the gynoecium is of a soUtary carpel, the position 
of tills as regaMs tlie axis of inflorescence is not uniform ; but 
commonly its back or dorsal suture is liefore tlie subtending 
bract, or in other words the ventral or ovule-ljeariug suture 
faces the axis of infioresceuce. When there are two caipels, 
they face each otlier, bringing their ventral sutures into opposi- 
tion, and as to axis of inflorescence either median or transverse 
(291), but usually median, that b an tera- posterior or in the 
line of bract and axis. Cruciferffi, Capparidacere, and Fumari- 
acete ai^e somewhat remarkable for having their two caipels 
right and left, that is, collateral or, in other words, transverse. 
When three, four, or a greater numlier, they divide the circle 
equally, or when numerous they lake a apu-a] instead of verticil- 
late onlcr, and occupy several or many ranks, as in Ranunculus, 
Magnolia, Potentilla, &c. 

483. The Gy noacium may be eith e r of sep arate carpels 
(Apocarpous) , or of carpels c oalescent int o one bo3y' (Sy ncar- 

pout), or of all grades between tbe two. A pocarpous pistils are 
simf^e ; a s yncarpons iiistil is compound. 

484. In both, the essential |)arts are the ovary and the stigiua. 
The style may be conspicuous and widely separate these two, 
as in Fig. 536-538 ; or harfly any, as in Fig. 53-2-535 ; or none 
at all, as in Fig. 530. 531, 533. 

485. Placenta . This name' is applied to any surface in the 
interior of the ovary on which ovules ai'e borne. It has been 
stated (579) that these are usually borne upon the margins of 

' Taken from a remote analogy with the placenta of tlie higher animale. 
The name appears to have been inlnnJuced into botany by Adanson It lias 
been termed Ttvphospermum or Spfrmophoram by some of the early modern 
liotHnista. 
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the carpellary leaf, or upon some portion of what answers to 
them When the ovules are numerous, and some- 
when they are few, the combined leaf-edges 
' enlarge to form a kind of receptacle for their atta<!h- 
raent or support : this is the Placenta. In Fig. 530, 
tlie placenta is well developed, and also in such 
sjncarpouB ovaries as are illustrated in Fig. 536, 
, 544, and 545. In very manj- others (such as 
Fig. 528, 531, 533), there is no particular enlai-ge- 
ment of the leaf-margins visible, and no particular 
ground for the use of this special term. Still it 
is commonly used, as occasion serves, even for the 
mere line or spot on which ovules are borne, as 
well as for a more prominent development to which 
™ the name was originally applied. 

486. Si mple or Apocarpons PistU s may be solitary, several, or 
numerous, tfli en indefinitely numerous , they ai-e seldom in one 
circle, but are capitate or spicate upon a proportionately enlai^ed 
or prolonged receptacle, as in Anemone, Ranunculus, and most 
strikingly in Myosurus ; when reduced to a single one, as in 
Actsea, Fodoi^yllum,' Barberry, and Plum or C:hcrrj-, the car- 
iwl mostly appears as if it were an actual termination of the 
floral axis. Bu t even then the pi stil 
is lia rdly ever quite gymnmipnal in 
s hape : the ovaiy is somewhat gib- 
bous or unequal-sided (as m Fig. 
312, 315, 316, 528, 531-533), and the 
stigma more or less oblique or even 
wholly lateral. Th e continuat ion of Si »^>— i. 
m Ko iss the latter down tbe whole lengtE~of "~ 

the ventral side of the style (aa in Fig. 528, and also Fig. 549) 
is not uncommon. In Schizandra (Fig. 531) it is continued 
downward on the ventral edge of the ovary as far as to its 
middle.^ 




' Abnormal specimens of Podophyliuni peltainin are occasionally ti 
liaving a gymccium of from two to six separate earpels. 

2 Pieurogyoe, a (Sentianaceous genua so named on this account, ha 
Elyle nor apical etigma whatever, but has a long stigma exlending dowi 
outside of each ovuliferouE suture of its dicarpellary ovary fur mosl o 



FIO. fi30. Single ^mple pistil of Podoplifllam, cat acroei 

FIO. 63). Vertical sectiwi or B pistil of Scbizaniin cucc 

tbestlgniadecurrentdowntotheinlddleoftlienvary. K2. I 

view, 033. PlsCIl of Aetten rubra, cut across, so as to abow 



n* the ploo 
1 side view 
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487. Ae the placenta of a simple pistil belongs to the two 
united margins of the eari>ellary leaf, there is naturally a douMe 
i-ow of ovules, one to each mai'gin. If tholeaf- 
mai^ ius which are turued tnwaiil in tl ie ov ary be- 
low to bear the ovules are turned o utward above to 
recei ve tl>p"|»'**''"-' '^'^'^ F'g- 531 ) , then the typioa l 
stigma should also be d ouble or bilamellar. So it 
is seen to be in such car^wls as those of Fig. 528, 
531-533, and indeed in very many stigmas of this 
class. Such dirision, or even a greater bifurcation 
of a monocaii>eUary etigma into two lobes or half- 
stigmas, is not anomalous. 

488. The__oyary of . a_ simple pistil shpuld-be 
unih calar, that is, shoul d have a singly! ef^ yjtv 
or cell (/of»/i/s)i^ a lt hough, as wi ll s oon be see n. 
.the converse J oes not hold true. Yet tliis cell in 

certain instances becomes UtMceUate, being divided 
by a growth or intmsion from the back into two 
hcelli. This occurs more or less in the lai^er 
number of species of the Leguminous genua 
Astragalus, and the mode is shown in Fig. 534. 

480. Componiid or Sfncarpons Pistil.' This consists of two. 
three, or a greater numDer ot carpels c-oalescent into one body. 
A true compound pistil represents a whorl (in the simplest case 
a pair) of carpels unit«(l into one body, at least as to (he ovai;j-, 

490. The coalescence of a capitate or spieate mass of carpels 
or simple pistils of the same flower, imbricately heaped on the 
toi'us. as in Magnolia (Fig. 648) and Liriodendron, cannot 
properly be said to form a compound pistil. This heap of 
pistils may be called a §orema . 

491. Morphologically, a compound pistil, as to the ovary, may. 
l)e a pair or a circle of closed carpets or simple pistils brought 
into contact, and the contiguous parts united; this is illustrated; 
in Fig. 535-538. Or it may be formed of a whorl of open car- 
pellary leaves, joined each to each by the contiguous margins, 

' Tlie teuns a/iorarpoua and sgncarpoua for pistila. tlie first of separate, the 
second of combined carpeU, were introduced by Lindley. They Imve little 
advantage .over the terms simple and compound. Moreover, the word 
ii/ncarp or iipicorpitim liad been appropriated to a eort of fruit of the class 
now called multiple, formed by the conlesuence of several flowers, and also 
to that of a heap, head, or spike of carpels more or less cohering; at matu- 
rity, as in s blackberry, or confluent in the flower, as in Magnolia. 
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in the manner of Fig. 542-545. Betwe«n these two there is 
everj- gradation. The first forms a compound ovary, 

.492. With two or n.«r« f«iu «-.i a,||^ p|^~...«- p^^ it js 
evident tliat, if the contiguous parts of a whorl of two or more 
closed caqjels cohere, the resulting compound ovary should have 
as many cells as there are carpels in its composition, and that 
t he placen tae (one in the inner angle of each carpel) will all be 




brou jglit toafether in the axis of the conipound nisti l. And the 
partitions, tciined Dissepiments, which diiide the compound 
ovary into cells, manifestly consist of the united contiguous por- 
tions of the walls of tlie caipels. These necessarily are composed 
of two layers, one belonging to each carpel ; and in fiiiit they ■, 
often split into the two layers. True dissepiments and the true *)(* 
cells must accordinglj' bo equal in number to the carpels of .1^, ^ 
which the compound pistil is composetl. That is, the ovary, or ' 
the resulting fruit, is bihciUar or 2-celled, trilocular or 3-eelled, 
qnadrilocular or 4-celled, and so on, accowling to the number of 
dissepiments or cells. 

493. There may also be falte dissepiments, mosth' of the same ■ 
character as that which in Fig. 534 divides the cell of a single 
carpel. Such are found in Flax (Fig. 539-541), in Amelancbier 
or Sen-ice-berrj', in Huckleberry (Gaylussacia) , and in most of 

FIG, 5S3. HMil "f a Sn»Ifr»ee cnmpoMil nf two carpels or xlmpla i.IbIUs united 
below, batdl^tiiiul above; tut aeroBibotb above and below. 

FIO. use. Ptutll of common St. Johnswort, oC tliree united oisrles; their Btjlea 
dlBtinct. 

FIfl. SSJ. The eame of another species of St. JoHnswort (Hypericum pmllflcHniJ, 
the stiles also united Into one, which, however, nay xpTlt a|>art Id tlie fruit. 

FIO. S3B. Pistil or Tradeuaulla or Spblerwort, even tlie three stl|niiM united Into 
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the American species of Vacciiiiiim. In all these, the false par- 
tition is a growth from the middle of the back of each carpel, 
which divides its cell more or leas comptetelj- into two. 




494. On the other hand, even the true dissepiments which 
belong to such a compound ovary maj- be abortive or evanescent, 
the placental i-emnining in the axis combined into a column. 
(499.) The seiwnd modification of tlie compound pistil (491) 
noimally Las an ovarj-, 

495. Wi th one Cell and Parietal Placentm. That is, the 
plac entae are borne (as the term denotes) oiithc n 

o f ttie ovan -, i " 

Oistus or l^Ielianthemum (Fig. i 



I in the Poppy, Violet, Sundew, 
543), Cleome, Gen- 



tian, and in all or most of the onlcrs from which 

^\ these examples are cited. The diagram Fig. 542 

! illustrates the morphological conception of a com- 

' pound pistil of this kinil. Not that it is ever sup- 

l»osed to be formed by the actual combination of onie 




separate leaves, any more than a gamophjllous taijx or corolla 
is actually so produced. The conception in all such cases is that 
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of a congenital development of organs in union which, in the 
development of a vegetative shoot, would be leaves. This ease 
13 repi-esenled by the combination of open carpeUary leaves, as 
the preceding one is by that of closed ones. As the edges 
of the leaves must needs be turned in, to bear the ovules, 
a com^xiund ovary with paiietal placentation may be likened 
to the unopened calyx of a Clematis, as shown in Fig. 256, 
257. Every gradation is found between axile and parietal 
placentation. Sometimes the placentae are strictly on the pari- 
etes or wall (Fig. 543, 547) ; sometimes borne inwards on 
incomplete dissepiments (Fig. 548) ; and sometimes they are 
brought firmly together in the axis, aa iu Fig. 544, though sepa- 
rable, and indeed separated in the fruiting stage. 

496. A compound ovary with parietal placentte is neces^iily 
one-celled {unilocular) ; except it be divided by an anomalous 
partition, such as is found in Cruciferae (Fig. 395) and in many 
Bignoniaeea?. 

497. No rmal placenta are necessa ril^double : wbenparietal, 
the two halves belong to di tterent leav es ; w hen axJle. to the sam e 

■- widely separated, 




sometimes even at their origin, as in Aphyllon and some other 
Orabanchacere, in which a d i carpel la ry ovary has four almost 
equidistant placentae ; or in sucli cases the placentae may be. 
regarded as intra-mai^nal instead of marginal. 

498, The placentae of a two-several -celled ovary, such aa in 
Fig. 536, 537, &c., may be described in the plural number, 
being one in each carpel ; or when consolidated into a central 
column, and well covered with ovules, they may be said to form 
one (compound) placenta. Then when tJie dissepimente earlj- 
disappear, or arc abortive fVom the first, the result isa compound 
ovary of this class, 

499. With one Cell and Free Central Placenta. In Carjo- 
phyllaceoB (Fig. 549, 550) and PortiilacaceEe, this evidently 
results from the obliteration of the dissepiments (as many as 
there are styles or stigmas) , vestiges of which may be sometimes 

FIG. M4. magram r^rnaiKl-Titaii) to Illustrate Aim central |>l:iceiilH'lnii pmluceit 
liysbortlnii of dlBeeplmeniji. M7. SaraenfRlrlctijarletal placentation. 5IS. SaoievitA 
the pltu^ntie csrriwl Inward on iiufwrTect lUeeepiaieiita. 
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detected, while certain plants of the same families, of otherwise 
identical structure, retain the dissepiments even in the fruit, 

500. But a similar condition may equally aiise 

from a modification of parietal placentation, namely, *" 

with the mai^ns of the leaves ovuliferous only at 
bottom, and the placentie there conspicuously devel- 
oped and c<fliipletely nnited. The basal placenta- 
tion of Dioniea is unavoidably so explained, its 
nearest relative, Drosera (P'ig, 553) , having parietal 
placenta. And this leads to a ])robable explanation 
of the case in Primulaceo;, where a lai^e free central 
placenta fills the centre of the cell, and no trace of 
dissepiments can be detected.' 

501. The idea maintained in former editions is 
still adhered to; namely, that placentte belong to 
carpels and not to the caulinc axis, in other words, 
that ovules are productions of and borne upon leave; 
upon their mai-gins, not very rarely u^xin other portion; 
upper surface, rarely over the whole of it.* 

502. Ovules cover the whole internal face of the carpels in 
Butomus and its relatives, also of the Water-Lilies (both Nym- 
phiea and Nuptiar, Fig. 551) excepting the inner angle, to which 
tlicy are usually restricted in other plants. And in the allied 
Braseni& and Cabomba, where the ovules are reduced to two or 
three, one or more of them is on the midrib, but none on the 



' Tlie placcnCn in this and like oases is rather to be regardcJ as an out- 
growth frcini the base of tlie carpcllaiy leaves, cunibined over tlie floral 
axis. Upon this iiiierprotation, a central portion of the column niay he 
(and somelimes must be} of axile nature, yet the ovules be borne npon 
foliar parts. Sec Van Tiegliem, in Ann. St-i. Sat. scr. 5, xii. 320 (18CH) ; 
Celakowaky, Vet^eichende Darsleliung der Plaeenten, Sx. (1876) ; Warming, 
in Ann, Sei. Nat. ser. 6, v. 102. 

^ This view was first maintained as a general theory, and on eritical 
grounds, by Brown, in Ptanls Javanieie Rariores, 107-lla. Selileiden, End- 
licber, and otiierg took the opposite view, i'. e., that ovules are productions of 
the axis, even in parietal placentation, — an exceedingly far-fetched suppo- 
sition. Jn later days, the commoner view has regarded ovules as of both 
origins, as productions of tlie carpels in parietal, of tlie axis in at least 
some free central or l>asilar placentation. But at present the theory of 
foliar origin without exception, revindicated by Van Tieghem, and espe- 
cially by Celakowsky and Warming, again prevails. For tlie bibliography 
and an abstract of llie various views, see Elchler, B1 lit hen dla gramme, eipe- 
eially the note in the preface to the second part (where he gives his entire 
adhesion to tins conclusion) ; also Warming's memoir, l)e I'Ovule, in Ann. 
Scl. Nat. ser. 6. v. 1877-78. 

FIQ. MO. Verticalsectloiitkroiiglittieconipaani] tricaipellary ovary oTSpergnlarla 
rubra, showing the free central placenta. 600, ~ " ""' 



section of the same. 
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margins of the earpellary leaf. In many species of Gentian, as 
also ill Obolaria and Bartonia, of the same 
family, the whole internal face of a dicar- 
pellary ovary ia thickly oviiliferous. 

503. Perhaps the parietal plaeenUe in 
Farnassia (Kg. 55:J) are borne on tlie 
midribs of the carpels, for they are directly 
„, under the stigmas, instead of alternate 

with them, as they normally should be. The same thing occura 
in Poppies and many other Papa ve race se, also in some Criiciferte ; 
and in some of the cases each stigma 
is more or less two-lol>ed. This sug- 
gests the explanation,' here probably 
the true one, which supposes that llie 
placentte are Ikhtic on the leaf-mai'gina 
in the normal way, but that each 
stigma is two-parted (as if the caipel- 
lary leaf were deeply notched at the 
apex, and so its two sligmatic leaf- 
mai^ins separate, as Drosei-a illus- 
trates, Fig. 553), and that the two 
half-stigmas of adjacent carpels have ws 

coalesced into one body, which would 
le stand over the parietal placentje beneath. Each stigma 
in such a case, as well as each parietal placenta, would consist 
of the united mai^ns of two adjacent carpels. 




§ 2. In Gymnosperms. 

504. Gt mmospebmous f that is, naked-seeded) plants are so 
named, because the ovules, or Ixxlies which are to become seeds, 
ai-e fertilized by direct application of the pollen, which i-eaehes 
and acts upon tlie nucleus of the ovule itself, not through the 
mediation of stigma and style. In the structure of their flowers, 
.these plants are of a low or simplified tyi>e, in some i-especta not 
obviously homologous with the Angiosperma which now consti- 
tute the Immense majority of phienc^amous plants. Butr«p to 
a comparatively late geological }}eL-iod, Gymnosperms.appear-ti~ 
have been the only flower- bearing plants. Thej-are represented 

1 Given by Brown, in the PUntte Javanice Bariores, above referreJ to. 
ovary of Nj'iujjliBa ojotata, the carpels ovuUfcr- 



iiu over ihe wbole Interior surface. 
FIG. 0K3. PlatLlnfPftrnnBH-., nitlM 
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in the extant r^etable kingdom by tlifee (or four) groups or 
orders, two of them small, and one comparatively ample and of 
wide distribution ; and all are so strikingly different fVom eaeh 
other that they cannot be illustrated by a common description. 
The largest order, Conifcrre, is familiar, and contains a good 
share of the most important forest trees of temperat« chmates. 
The smallest, Gnetacete, chiefly tropical or of warm regions, 
lies between Gymnoaperms and common Dicotyledons. The 
third, CycadflcesPi is most remote from them, and as much so 
fVom Monocotyledons, except that it imitates Palms, as it 
also does the Tree-Ferns, in habit, both as to stem and foli- 
age. The particular morphology of Giinnosperms wonld re- 
quire for its illustration copious details and the liistorj' of various 
conflicting hypotheses. It roust be relegated to the special 
morphologj' of the natural orders, premising,- however, a brief 
sketch of the general floral structure' 

505. In Gnetocwe. Gvmnosoerms a,^^ Angios per ms almost 
co me togeth er. The flowers have a perianth (diphyllous or 
tetraphyllous) ; the stamens have a distinct fllainent and anther ; 
and the gynoecium is a sac (presumably of two carpophylls) 
open at the top and iilled at bottom by a single ovule of the 
simplest kind, t. e. consisting of a nucleus destitute of coats. 
This pistillary body is attenuated and prolonged above the ovule 
into a stjie-shaped tube, with open and commonly two-cleft 
orifice. In the almost hermaphrodite sterile flower of Wclwitschia, 
this takes the form of a much dilated stigma, which is even beset 
with seeming stigmatic papillae. If only the ijollen were here 
to grow forth into pollen-tubes (with or without a closing of the 
tube), angiospermy would he attained. But, in fact, the pollen- 
grains bodily reach the ovule itself through the tube, fertilizing 
it directly.' This interesting group of plants consists of the 

' HetcTvtlnoB to flic literature of gymnospemiy mid to tlii) steps of the 
prolonged controversy over it, also the piiints of inorpliology slill In i«rt 
unsettled, nccilnot here be given. Tlie history and llieideaof gyranospermy 
began with Roliort Brown's paper on KingiH, " willi Observations .... on 
the Female Flower of Cyeadeie and Coniferffi," reati before the Linnean 
Society in the year 1625, and published in King's Voyage in 1S27 ; and the 
bibbography dovrn to a recent date is given by Eichler in Flora Brasiliensis, 
GyninoBperinia,iv.4-3&,andinBliithendiagramine, i.bb-JXI; also ii. prefaces. 
See also Alph. PeCandolle, Prodr. xvi.a 345, 524, In this volume, Ihe late 
Prof, Partatore adhered to the ancient ideas in hie monograph of the Conifene. 

^ The view here implicitly adopted is that of Beccari.fuunded on the study 
nf Gnetum, and published in Nuovo Ginrnale Botanico Italiano, fx, 18TT. 
It iras before nearly or quite reached in successive steps, by J. D. Hooker, 
in his classical memoir on Welwitscliia, in Trans. Linn. Soc, xxlv.; Stras- 
burger, Die Cuniferen und die Gnetaceen, 1872 ; and W, R. McNab, in 
Trans, Linn, Soe, xxviii. 1872. 
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genus Gnetum, shrubs or trees, with nearly the aspect of 
Angiosperms, having broad and pi nnatclj- veined leaves ; Wel- 
witschia of tropical W. Afriea, renmikahle for its persistent 
cotyledons which form the only foliage of a woody and long- 
enduring plant, and for its stem or trunk which broadens with- 
out lengthening, except in its flower-stalks ; also Ephedra, of 
much branched shrubs, mainly of warm-temperate regions, leafless 
or nearly so, one species of which inhabits Europe and two the 
southern borders of the United States. 

506. The flowers in all Gj'mnosperms arc diclinous, either 
dioecious or monojcious; except that those of the strange G neta- 
ceoug genus Welwitschia are structurally polygamous, the male 
flowers having a well-formed but st«rile gynojciiim, 

507. I n Conifer apt the largest and most import ant type, ar e 
emb raced all the familiar 'Gj'mnospcrms of temperate r^ions, 

l^nes, Eir8,'TTedars,' Cypresses^ which --ps-v 

bear their flowers in catkin-like clusters uttasWj 

and their fhiit in cones, and also the iLiyj/ 

Yews and allied trees which do not'^— -^^ 

produce cones. Perianth being want- *" 

I iog and the sexes wholly separate, the floral type 

ia so degraded that it becomes doubtfiil whether 

each cluster of anthers, or of ovuliferous scales 

or ovules, constitutes a blossom or an inflores- 

5 cence. Certain botanists look upon a whole 

' catkin, and others upon a male catkin only, of 

a Pine or Fir as forming one flower. It is heie 

assumed that each stamen 

of the one and each O' 

Ufcrous scale of the other 1 

answers to a flower of the ' 

simplest sort.' The anthers 

"^ are oxtrorse, the cells or ~ 

pollen-sacs belonging to the outer or lower side of a scale or a 

' Ir will be aeen that, for the female flowers, tliis folloive of tourw from 
([eneoill/ aceopled view ; ancl, wliere lliia is coni-Tciecl, annldgy may extend il 
to the male catkins also^ yet in euth taees, wlierc nil the phylla of nn indeSnile 
simple axis are etami-ns, spirally arranged nn it, tlie difference between 
inflorescence and male flower completely vanishes. 
FIG. W4. Female flower of a Ygw. an omlesurrounilej by its hracts. W5. Loiigl- 
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connective : sometimes these sacs or cells are two, and the oi^an 
evidently homologous with an ordinary stamen : often they are 
more numerous (from "^ 

three to twenty) and 
variously disposed. , 
508. The Yew Fam- ( 
ily (Taxinete) is next to 
Gnetacete in structure. 
It is generally ranked as 
a suborder of Coniferie, 
but it may claim to be a distinct order. The gynoecium is a 
naked ovule, terminating a stem,' and suri-oundeil by several 
bracts. After fertilization, au outgrowth of the 
receptaole (or a kind of disk, 3£I4) makes its 
appearance as a ring girding its base : this 
glows in height and thickness, and becomes a 
soft^fleshy cup, imitating a hollow bsriy, in 
the bottom of which the stony-coated seed 
nestles. (Fig. 554-557.) Veiy similar is tlie 
gynoedum of Ton-eya, except that the cup- 
shaped disk develops almost simultaneously 
with the ovules, and as it grows becomes adnate 
to the large seed in the form of a 
fleshy coating. In the Gingko, two 
oi' more simitar ovules are nakedly 
developed on a naked peduncle, un- 
accompanie<:l even by a bract (Fig. 
55S) , and one or more of these ripens 
into the berry-like seed. Fig, 559. 
In Podocarpus there are some sub- 
tending bracts, and the naked ovule fg, ,„ 

1 It iloe» not therefore follow tliat the ovule is a part of the axis, or is 
terminal in Ihc sense of being its direct conlinviation. In this rejtanl it niay 
be only what the pistii of a Cherry is. wlileh to all appearance is equally a 
terminal proJuttion, but ia really the representative of the last leaf of the 
axie. If so, that leaf is here suppressetl to the utmwt, and replaced by 
what is ordinarily its outgrowlli, the ovular nneleus and its eoat. The 
e of Podocarpus favors this interpretation. 

knhiLnl«nw8allBbtiriaa.li»i. IMIn. BBS.. Portiin 

iir^r, CGS, A drupaceous Beeil of th« same) In 

o cli»k wlikli roiins UieSesli, lliecnistS[»K>u8»e«l- 

elnf tlie seed; al tlie base oii aiie side a sterile ovulu Is 

>r P<>il«ear[>iis (un ovule Invortod on a cwlumn or elerntai] 

, Arter Elcliler 

t;al seullon of a slmllBr flower of Podocarpus. AfL«r 
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is inverted on. a more or less lengthened and stout support, which 
is («nceived to represent tlie caipel. (Fig. 560, 561.) 

509. In the true Conifeite, to whicLi Rues, Cypresses, and all 
such cone-fruiting ti-ees belong, the ovules are borne on or in 
the axils of scales which are imbricated on a simple axis, in a 
spicate or capitate manner ; and the male flowers, each a single 
stamen, ai-e also aiiiiilarly epicate or capitate. Both are com- 
monly termed aments or catkins ; and the female 

^M^k ynes pi'0|>erly so, according to the present view ; 
dH|^^ but the only scales of the male catkins are parts 
^D^^9 of the anther, being a dilated tip of the counective 

^^^r in Pines, and a scale bearing anther-cells or pollen- 

'" sacs on its back in Cypress. 

510. In the Pine tribe the flowering female catkin consists of 
bracts, spirally imbricated on the cauline axis : in the axil of 

each bract or sterile scale is developed a scale 
which bears two ovules, and is therefore regarded 
as of carpellary nature. These ovules are pro- 
duced on the lower part of the upper face of this 
carpellary scale, and are wholly adherent to it 
quite to the orifice, which is directed downward. 
(Fig. 562, 563.) The ovuliferous scale in 
becoming fructiferous usually much and soon out- 
grows the bract, which is concealed in the Pine- 
cone (or sometimes obliterated) ; but it remains 
conspicuous in sundry Fir-eones. After feitil- 
ization, the scales, successively covering each 
other in close imbrication, protect the growing 
*" seeds as effectually as would a closed ovary. 

Sooner or later after ripening the scales diverge, and the seeds 
peel off the face of the scale with a wing attached, and fall or 
ai-e dispersed by the wind.' 



1 Among those who admit hb well ae those who reject gymnospermy, 
there bag been much controversy over Hie morphology of the parts. With 
the former, the discussion turns on the character of the oviitiferous scale. 
As to (his, the hypothesis originally proposed by Mohl. and adopted by 
Braun, is now said to be satistactoriiy demonstrated by Stenzcl, in Nov. Act. 
Nat. Cur. xxxviii. 1876. See note by Engelmaiin in Amer. Jour. Sci. Det. 
1876, and also the preface to the second part of Eichler's BliithendiagrHinme, 

ST face of a carpellary scale of a Larcli. eliuwlng ths^iuJr 
in iliagram, reTcrseil; the upper flgaifi ilenoUa^ tbe axis 
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511. In the Arauaaria tribe the ovuliferons or caqiel-scale 13 
throughout smaller than the bract, and is completely ndnate to 
it, or with only the tip free ; that of Araiicaria (Fig. 5S5) beara 
only one ovule, high on the eaipel, the orifice downwai'd as in 
the Pine tribe. In Taxodium, Sequoia, and the like, the coue- 
scale ia equally inferred to be composed of bract and carpel-scale 
united ; and indications of this composition ave to be obser\'ed. 
The ovules (from two to several) are at the base of the scale, 
erect and free. The cone-scales are alternate and spiral on the 
axis, but indistinctly so in Taxodium, the Bald Cjpress or 
so-called Cypress of the Southern United States. 

512. In the true Cypress tribe (Cupressinea;) the cone-scales, 
which are never numerous, are opposite or verticillate, i. e. like 
the foliage- leaves, in whorls of twos, threes, or 
sometimes fours ; and the ovules are from two to 



1878, where it U fully adopted. It was euggesleil by certain rather ci 
maiiBtrosities, and by tlie two combined leaves of Sciadopilys. 

According to this view, the ovuUferous scale in ihc Pino tribe ia uom- 
poied of two leaves of an arrested and transformed brand) from the axil of 
the bract, which are in the normal manner transverBO ti> the subtending 
bract, are here carpellary, each bearing an ovule on the dors^il fai-c ; tlie two 
are ooalescent into one by tlio union of their posterior edges, and the scale 
thus formed is tlius ileveioped with dorsal face presented to the axis of llio 
cone, the ventral to the bract. It ia therefore a compound open tarpel, 
composed of two carpophylls. TliiB character of being fructiferoua on tlie 
back or lower side of the leaf occurs in no other phienogamousplanta, but is 
the rule in Ferns, from somctliing like which Conifene may be supposed to 
liBvebeen derived; tlie ovules of the one In this regard corrcspandiiig to the 
sporangia of tlie other. 

FIG, WB. VerHcal nectloii (In Ulagraml of a bract, adnaC« carpel -scale, and adnata 
ovule .if Araiuarlaluibrii;atii. After Elcbler. 

FIO. see. BraiiclilstoftlieAniericauArlwr-Vltffi, consldemMylHreer tliaii in na- 
ture, witta a fbrming fertile cone. BS?. One of the scalee renioveil aiirl mnrc enlarged, ^ 
tlic Inslda expoHsl to view, abowln^apalrof naked erect ovutus on ItH limte, 

Fia. saa. FertileflDwersortraeC;pren<CapreBtu>su 
(nnnlDg cone, will] one scale ...... 
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several at or on the base of each cone-Bcale, always with oriSue 
upward. Arbor- Vitse (Fig. 566, 567) has a single pair of ovules 
to the scale ; JuniiJers, sometimes onlj- one ; true Cypresses (as 
in Fig, 568), often a dozen or more. At flowering time, the eone- 
Bcales mostly appear as if simple ; but in most genera they soon 
thickeu greatly within ; and they are usually understood to be 
composed of bract and carpel scale combined, the latter of the 
same constitution as that of Pinea and bpruces, but perfectly 
consohdited and confluent with the bract scale.' 




513. In CyeadaccK, the type of the flower of Angios|>erms is 
almost or quite lost ; yet the organs may be homologized with 
those of ConiferiB, which these plants are wholly unlike in habit. 

' This interiml and oruliferous scale ma; teem lo be wholly hypotheti- 
cal, and assumed to liomologUe the cupressincous with tlic abietin^oua 
uone. Without it, we sliould have to consider tliat, while in AbietlneK the 
ovules beloii); to leaves of a sceondary axis, in Cupressincie (licy arc borne 
on those of a primary axis, or else are axillarj' produeliona witbuut carpels. 
But in the Araucnria tribe the intenial scale is obvious ; and there are suffi- 
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Their likenesa to Palms and other MoDocotjtedons is confined to 
the port of their unbi-anched ti-anks and their pinnate leaves 
with parallel-veined or simple-veined leaflets ; nor have they an; 
fiirther resemblance to Fenis, except that in some the leaflets are 
ctrcinate in vernation. Although a tropical type (of small present 
importance, compared with the part which it played in the 
Devonian and Cretaceous periods), it has one small representa- 
tive (Zamia media, the Coontie) at the south-eastern extremity of 




the United States, and a more striking one {Cj'caa revoluta, well 
known in cultivation) in the southern parts of Japan. 

614, FoUowing the analogy of Coniferie, each scale ("whether 
of the pollen -bearing or the ovule- and seed-bearing ament) of 
Zamia (Fig. 569-375) is here regarded as a flower. Here the 
phylla, or scales with peltate top and stalk-like base, are exter- 

tient indicatiung of similar compoBition in the cupreiBineouB eoDe«;aleB to 
Ludiiue the adoption of it by Parlature,nho rejected the idea of gymDospermy ; 
and, flnaiiy, tliis eompositton ie nearly demon straled by VsoTieghcm (l^^l 
upon the anatomical 8trutture,and by Slrassburger (ISTIJ) on the development. 

FIG, BTB-JW8. CBrrmplijlla of Cyca* revoluta, mneh reduced In rizs. Ke. One 
bearing nvales below anil leaflets or leaf-lobe» towards tlie apex. BT7. A rimllar carpo- 
plijll Tlth leaf-lobe* reduced to mere Isetb. and ovulei In place of the Inwer teetb. 
ST9. Aslniilarcarpnpbyll In mature n-ncllfltailnii. bearing llie large irupacenuB naked 
•eedi. The laat two after Ricbard. 
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Dally much alike in the two sexes, which throughout the family 
occupy separate plants. The mate flower (Fig. 068) or stamen, 
if it may be so^tei-med, bears indefinite pollen-sacs on the under 
side of the peltate portion, sometimes extending to (he upper 
l>art of its stalk. The homolc^oua female flower, or carpophyll, 
bears a suspended ovule on each side of the stalk (Fig. 573), 
which becomes a large fleshy-coated seed. In C3-eas the male 
ameut is not verj- dissimilar, although on a lai^er scale. But 
the carpophylls ai'e evident leaves, not condensed into an ament, 
but loose or spreading, of a character and aspect intermediate 
between the lax luid-scales which precede and the pinnate foliage- 
leaves which follow them in development. Along the margin 
of what would be leaf-blade they bear ovules in place of leaflets, 
lobes, or teeth (Fig. 576-578) ; and these, when fertilized from 
the male flowers, mature into lai^e and drupaceous naked seeds. 
Even without fertilization, such seeds grow to their full size on 
the female plant of the common Cycas (or falsely so-called Sago 
Palm), but form no embrj-o. 



Section VIII. The Ovule.' 

515. O rales (30 2) are peculiar out^^wths or productione of 
carpels which, upon the formation of an embrj^o with in, become 
se^s . In_the a ngtospe nnous gyncecium (476) they are nor- 
mally produced along the mai^us, or some part of the margins, 
of the carpellary leaf (478), either immediately, or by Iho in- 
termediation of a placenta (485), which is a more or less evident 
development of the leaf-margins for the support of the ovules. 
Rarely, yet in a considerable number of cases (501, 502), ovules 
are developed from the whole internal surface of the ovarj', or 
from various parts of it, in no definite order, directly from the 
walls, and without the intervention of any thing which can be 
regarded as placenta. I n Gymnosnerms (504-514) the ovules 
are borne on the face of the earpellarj' scale or at its base ; or 
on leaf-mai^ns, as in Cycas ; or, when there is no representa- 
tive of the carpel, on the cauline axis, seemingly as a direct 
growth of it. (508, note.) 

516, As to attachment, ovules are either sessile, *'. «. "stalk- 
less, or on a stalk of their own (Fig. 582, 684), the Fdnicdlus 
or PowosPEBM. As to number they are either sohtarj^ few, or 



^ {^Kgl. perhaps first used by 
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Indefinitely numerous. They may also be indefinite or variable 
in number When not particularly numerous. 

517. Aa to situation and direc^ioi ; ^ wi^hip the f^y^f ).-, t^^f■ ^ ei-ma 
a re somewhat specia l. Ovules are erect, when they rise from 
the very bottom of the cell, aa 
in Fig. 580 ; aicendisffi when 
attached above its bottom and 
directed upward, as in Fig. 679 ; 
horitonlal, when borne on one or 
more sides of the cell and not 
directed either npwanl or down- 
wani, as in Fig. 314, 315, 530 ; "^ "" »" 
pendalout, when more or leas hanging or declining from the side 
of the cell ; ittspended, when hanging from the apex of the cell, 
as in Fig. 581. 

518. The body antl only easent ial part of an ovule is its 
Nucleus. This in most cases is invested by one or two proper 
coats. Th e coata are sacs with a narrow o rifice, .Ute.Fa«AMEf{. 
In the seed, thp g j qqpifl vetj^ige (^f thi.q orifice is termed the 

■ wherefore this name is sometimes applied te it in 



the ovule likewi se. Wben_tlie ovule has two coats, Ihe forame.n 
of the outer one is called Exostome, .of the . inner liljjDOSTOHe ; 
lit?7" ^ ■ ■-.■-■-■- 




i teriniy th e outer and_ tbc.Jj)nW 
ntice. 'I'lie'coats tfiemselvea have 



been named PRiurNE and Secon- 

DiNE, but with an ambiguity in the 

application which renders these 

names unadvisable : for in their 

formation the coats api^ear later 

than the nucleus, the inner coat 

earlier than the outer; and the 

name of primine has by some 

writers been applied to the earlier "* ^ 

formed, by others to the external coat. The proper base of the 

ovule, fto m which the coats originate and w he re tl ic^" an'cTTEc 

nucleus ai-e continent, is the Chaxaza. The attachment of the 




o vule t o its fliniculus or support, whieli in the s 



FIQ.BT9. OTBiyofaButtercup, 
680. Same of Buckwbeat, witii an i 

FIQ. sez. raagrammallc eecKon 
Vlg. CS3>), allowing tlie outer coat, a. 
of Junction of U>e«e parts, <;, (Tbe coats ni 
docttl in tSie as Is repmenteil in tlili mi 
preceding, bntcnrrod, or oampjlotiopoos. 



I lenf^vtae, to illsptaj' I's nscemnng 



topical or orttiotmpons 
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Hu-UM. takes also thJB latter name in the ovule . I n the aimpleat 
fq nn of gy ule (ae in Pig! SbH, aaiH, bllum and e halaza are one . 



So also in cases where the bodj' of the ovule incurves, as in Fig. 
&83. But very commonly the placeofattaehment, which becomes 
the Lilum, is more or less distant from the ehalaza ; as in F^. 584 
and 587, where the bilum is lateral, but the ehalaza at the larger 
end, the two being connected by a short ridge ; and in Fig. 583 
the two are separated by the whole length of the ovule. 

519. T he simplest and most nidi mentary ovule, is t hat wjlJ i- 
outaeoat, a8^in_Mistletoe and the whole order Lo ranthaceae. and 
i n Santalacete and Gne taceae. This has been called a naked 
ovule ; but long before ovules of such simplicity were known 
this term had been appropriated to those of Gymnosperms, in 
the sense of destitute of ovarial or pericarpial covering, i. e. to 
uncovered opm/c, not to uncovered nucleus. TIip fivulp ^npi^t- 
in ^ only oJ; nnclciiR m ay be germ ed (after Alph. DeCandolk) 
timple, or better achlam^^^t.^ 

520. The tunicated or chlam^-deons ovule is of three principal 
kinds, with one or two subordinate modifleations. These are 
the orthotropout, campgloiropota, and aitatropoiii, and the modi^ 
flcation called half-anatropous, or amphilropous.^ 

521. (Mbfttrt^wu (Fig. 580, 582, 585), or straight ovule, is 
the simplest but least common species, being that in whi^thc 




ehalaza is at the evident base, and the orifice at the opposite 
extremity, the whole ovule straight, (as the first part of the name 
denotes) and symmetrical. Atrpgous, meaning not tun>^ ^ at 
all, IS a later and etymologically much better name, but it has 



' An epiderinsl sUalum or tegument may not be wanting to suth oruleB, 
forming a sort of adherent corering; but tbia in nature and origin is not 
timilar to the ovular (^oats. 

' In Latin form,oiri8(ro/io, campi/lefnipa, amitrnpa, ajupkilTopa, — names given 
by Mirbel, and referring to the way in whicli ilie ovule is Inmed either un 
Itself or on ita support. Some English botiuiista incon^uously write ortho- 
tropal, campghtropul, &c. 

Pia. tm. OrtkotrnprniB or Atnipms omle of Buckwheat. MS. CsmpjloKiipnni 
— •--'■'■■- ■ — ■ ■■■ aofMBllow. Ma. AimtropraiBnvnlBofa 

. iu< chsliua. whieb In M« Mid Hit earn- 
« sr oriflc«) r, Oit rbafdw. 
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not come inlo general use. T his ovul*' >« y ji ^rapfj^ ^ fitin nf 
F olygonaceffi. the proper Urticaocg, Cistaceif . &c. 

522. Cam pTlotropon s (Fig. 583, 586) i s the napnf ijf tl>ft oviila 
which in th e coui'se af ij s growt h is cu r ved on it se lf go as to 
bnng the orifice or true apex down clos e _ to the base, here botn 
e halaza and hi him . This and the orthotropous ovule begin 
tiieu- develoi>ment on tie placenta in the same way, but the 
campylotropous develops unequally, one side enlarging much 
more tiian tlie other, eepsciallj at tlie base, nntil the ovule 
becomes reniform, and clisUza and orifice are brought into 
close proximity. Ca mpylotropous o\-uleB a re characteristic of 
Crticifene, Capparida^ese, Resedaceie, Carj'opli y Hace ae , and 
C henopocliacete . 

523. A ^phltroDOM ft'iff. 584, 5 871. also tenacd HettrotTvpout 
and aom etimea Ha/f-ancitropom , is between tlie i^receiling and 
t iic fo llowing ; Jad it passes in various instances either into the 
o ne or^ nto thie other. The body of the ovule is straight or 
Bt raighfieli , but it stands as it "were transversely or at right 
angt^ to the'funieuliis.and iiijum ; and it is fixed by the middle, 
the enala^a""arwie end, the orifice at the other. An apparent 
continuation of the funiculus, adherent to the outer coat, extends 
from the hitum to the ehalaza. Compared with the preceding 
fonL the explanation is, that the unequal development at its 
formation is confined to the basal half, and the axis remains 
strai^t, while the whole is half inverted by the very nnequal 
growth. Comi>ared with the next form, the inversion is lesa 
and the later growth or extension of the apical portion greater. 
The amphitrop ous ovule is characteristic of Primukceje, and 
is common in j j^giiminosee. 

524. Aa^ropoHS (Fig. 588, also 579, 581, 597) isjhe jjamo. 
of far the commonest species of ovule, thatinwhicTTrhc organ, 
under the course of its growth, Ti quite inverted on its base ; so 
that, insteaitoTstanding at right angles wkh tlieTuniailus, it is 
par alleT with it, or rather with the apparent continuation of 
i t,"wh ich"i9 adherent to its sui-face as a sort q?_rid^e_or coi^ 
extending along the Kli<>le,.leiigtli of Uie^Qyuje, fram hilum to 
elialaza. The latter occupies the seeming apex of (he seed ;' 
and the oi'ganic apex or orifice is at the other end, close beside 
the hilum. At maturity, the ovule is straight, but not wholly 
symmetrical, the attachment being oblique or somewhat lateral, 
and the ridge or cord on that side not rarely prominent. 

52fc The cord or ridge, which extends along the whole length 
of W^ a natroixiim ovule," and for 'half its "lengtfl In the "amphi- 
tropous "(Fig. 588, 587, r),' is naino'dTUe'Ttii.iPiiE. Tins is not 
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at all a scam, as the Greek word denotes. Its origin, and the 
wLole structure of such ovules will bo apprehended l)y comparing 
various stages of its gi-owth, 

626. An o\'ule of any kind at the beginning is an 
e xcresce nce or outgrowth of the placenta, or of some 
pai-t of the'leaf- surface ir"^there is no develope<r 
ptaecnta'. "Tbis incipient ovuleTs tTie nucleu s (»T8), 
or the nucleus aiir mountingaji ](j imen tar^'funiculu 3. 
The iincleus is soft; cellular ti ggu e onl y, from first to 
lE^t: ii ie achlamydeouB ovule (olilt undergoes no 
furth er development exi^fipt ip si ze or shap e. Indee d 
sometimes (as_ ill Balanophore^) tJlJi" \\"JS nn''!"'"* 

. I d ordinavy ovules a new growt h earl^- begins around 
the base of the nueleiis, or is aininatimiaa ^.p^fp nmii^i^ Yli\\\\ iti ^t 
first as a ring (or part of a ringj, soon_as a c uu, at length as 
an"eiriclosi!ig sac or coveringj opea_at the top; tliis^is the inner 
coat of the ovule when there are two. The outer coat begins and 
goes on in the same way, and at length grows over apd encloses 
the inner coat as that did the nucleus. (l'"ig. 590-595.) When- 
ever there is a third and more exterior coat it is formed during 
the growth of the fertilized ovule into the seed, to which there- 
fore it belongs, and in which it takes the name of arillus. (||^7.) 
At the time of fertilization the apex of the nucleus,,.or a pro- 
loiigaiion of it, usually projects beyond the orifiae -and ther e 
receives" the descending.i)flUeo-tube. Some fibro-vascular tissue, 
esgecially spiral ducts, m^j be. fo uD^ ii" tlie fuoicuJjjs and cha- 
1^.^ .sometimes extending into the coats. 

528. The development of the oi'thotropons or atropoiis (un- 
turned) o vule proceeds symmetricallj', without distortion, the 



500QQI 




p^ita keeping their primitive direction. In the campyl otropou s, 
the whole of one side of the ovule greatly, outgrows " the other . 

erttcAl section of a 
inlng one of the t> 

FIG. 590-597. Furtlierdei-elotimeiit ottli»oviile of MnKiinlis Umhrena.slinwlng the 
formatJon i>r the eoata nod (lie iin«trnpj. 500. Ovulo a week older than In 5«9, Wl. 
Same a week or two later, tm. Sam* a tew da,vB later. BflS Same ttnia a nearly foU- 
growii flower-bud. 691. SamBaltlmeofantheBlB. 590, Vertical section of the last throogli 
tbe middle of tlierhaphe, 596. CroM-Bectton ofUje aame. (See Jour-Unii. Soc.ll. 108.) 
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111 the anatropoue, the i nequality of jip ^Dwth is mainly confined 

t o the base or ehalazal i-cglon, which ends Ji^beconiing upper- 
m ost; and tlie full-giTJwu ovule haa tlm an- 
p earanc e ot bein g invRrtrti on and adheren t 

rhagjie. Fig. y89-o97 illustrate the courae ^ 
of development from a comparatively early 
period. 

529. The dii'ection of anatropy or of other 
turning of the ovule in the courae of growth 
is somewhat diverse. But i n general, when- . 

e ach other, ^[ | tl; ^ j nanner of Fig. 31fi. and so present their 
r haphea baek ^ to back . T he rhaph e -bearing may therefore be 
called the doi'sal side of the anatrp^jous QVijle. T lie same i s true 
in the case „ of numerous pvule8j_Yiz.i Jhose of one half of the 
placenta (or one leaf-mai^gin) turn thek backs to those of the. 
otEeF: When such ovules are solitary or in single rows, and 
eitner ascending or hanging, the rhaphe is usually on the side 
next to the placenta or ventral suture, as in Fig, 079 : it is then 
said to be ventral (i. e., next the ventral suture), or adverse to 
the placenta. In certain cases, mostly in hanging ovules, as in 
Fig. 581, the rhaphe looks in the opposite dii'ection, towai-d the 
dorsal suture or midiib of a simple ovary : it is then said to be 
dorsal or averse from the placenta.^ 



' By comparison of Kg. 578 with 576 arrl (he like, it may be perceived 
that (he difference is explicable by a kind of ri'supi nation iif the ovule of 
llie former. That of BanunculuB. if ineerlfd liigluT, would becotne liorl- 
xuntal i and if the ineertion vrerc transferred lo the very eummit of tlie L-ell, 
it would be iu^pended and the rhaplie averse, as in Fig. 581. Upon tliis 
conception, Euphorbia and its allies has normally euapended ovules, the 
rhaphe being next the placental axis, and Buxus and its allies, resupinately 
suspended ovules, the rhaphe averse. The propriety cf regarding the ad- 
verse rliaphc as the normal condition is confirmed by the fact that the only 
instance we know of solitary erect ovules from the base of the cell having 
the rhaphe averse is that of Rhamnus and its allies; and here it was shown 
hy Bennett (in PI, Javan. Rar. 131), and confirmed by the analyses of 
Sprague (Gray, Gen. III. ii. 168, plates 163-161»), that the rhaphe of the yonng 
ovules is ventral, so that the dnraal position, when it occurs, is the result 
at torsion. J. G. Agardli (in his Theor, Syst. Fl. 178, &c.) maintains the 
contrary, hut is not sustained by later observers. 

Accordingly, even if we adopted Agardh's estimate of the botanical 
value of the characters here considered, we should prefer to express these 
differences in the phraseology above indicated, and not ^o adopt his terras, 

FIO. 59T. Same IUGS5 more Dt.igtiLflal; tbe outer coaMc) tli« timer <A). nucleuB(e), 
nnl the banille of spiral ducts (d) In tlie rliapLe (running fnim placenta Is chalaza] 
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.530. OriRlB ABd ITatav aT tin ftnl«. It faw been alrpmiy 
s tated in ge neral teiins that ovules are peculiar otitgrowjjjs 
o r |]rod uetioiTs. geh'erallv of the iiiargiiia of carptllaiy jeavce 
(ol5) ; tliat they are composed of pai-eiiehj-matous cellular suG- 
stonce, at least as to the Ducleus, of which the simplest oyujg, 
w uolTy consists (5 261 ; that the C9ats originate subsequen tly to 
t he nucle us ; and tliat the outer ooat is of later 9rig^n tljian flio 
i naer oii e. "(518.) The mamiliform protuberance of which the 
toiming ovule at first consists originates in one or more cells of 
a larer directly beneath the epidermis.' 

531. The morphological nature of the o\Tile has been mttdi 
discussed. The commonly prevalent view was th at the ovut e 
i s boinol(^ou3 wi(b a leai-iiud, andlhat its nature is in some 
degree illustrated by aucTi'bucls as those which develop on the 
mai^ina of the leaves of Brjophyllum, as shown in Fig. 322. 
S'^LlHS^'^a^Si-^'?^.^* bulblets or fleshj- buds which aiyear on 
the lace of ceitain le aves, follow the universal oitler of bu^c^pg 
growth, that is, are centrTpetaOn develo[]metit, the outermost 
parts beiiig the eailier and J:he imuj^t the later formed. The 
ovule^ on the contraiy, is basipetal or eeutrifugal in clevel(^ 
mentj_the nucleus being first and the outer coat last formed ;' 
th erefore t he coats are not boaolugDus with sheathin g leav<^, 
nor the nucleus with a vegetative axis. The older tlie ory has 
accbi'dingly given wa^' to the present one, in which the ovule_ 
ans«-ers to the lobe of a leaf peculiarly transformed, or to a»_^ 
outgrowth of a leaf, whether from its ed^jies or surface. The 



ajiatnipviu, fpitmpoiis, and hetenlropoas (Ihe first two new, lh« last eiu]ili>yud 
in a new «enae), the more so eince the application is confused with liypo- 
tliellcal consideration 9 and the necessity of liriliging the ovules ideally l>ai:k 
to Bseending or liorizonlHl positloriB. It ma; be stated, briefly, that llelero- 
troptuu, in Agardh's terminology, applies to tlie normal poeiLion of co\\a%- 
eral ovules, with rhaphes back to back, in opposite dirtttions on tlie two 
halves of the placenta ; Apolriyioiis, to an erett or ascending orule with its 
rliaphe next the placental axis, and a hanging one has its rhaphe averse 
from it; Ephropoui, when an erect or ascending oriUc has its rhaphe averse, 
and a hanging one has it adverse. 

t Hofmeistcr's statement that tlie simple ovule of Orchis originates in 
the division of a ungle epidermal cell (and is therefore a IridiuiHe) is con- 
troverted by Strasburger and by Warming. The latter adds the remark, 
that even if It were so in eases of extreme simplicity, this would not invali- 
date the proposition that the ovule is to be regarded as the homologue of the 
lobe of a leaf. Such a lobe is not rarely reduced to a single bristle. For 
the whole subject of the origin, development, morphology, and theory of the 
ovule, see Warming's very elaborate and perspicuous memoir, De I'Ovule; 
also the papers of Celakowsky, Van Tieghem, &c., referred to in notes to 
paragraphs 500, 001. 
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great advantage of this view is that it serves to homologize the 
fructifioation of Flowering Plants with Ihqt of the higher Flower- 
less Plants, or the Ferns, the e|)orangia or analogues of the 
ovule being ontgrowths of the leaf.' 

533. Orl^ni^iHi of llie EnbrjA. The whole process of fer- 
tilization and the resulting produc- 
tion of the embryo, also the liistory 
of tlic subject, belongs to the suc- 
ceeding volume, involving as tliey 
do questions of minute anatomy and 
of piiysiologj". But a general idea 
m ay Itere be given of tli e way in 
which the, embryo, orig inates. The 
tube which a grain of pollen sends 
forth into tlie stigma (y74, 575) 
penetrates the style through loose 
conducting tissue charged with 
nourishing liquid, reaches the cavity 
of the ovary, enters the orifice of an 
ovule to reacli the apex of the nu- 
cleus, although the latter sometimes 
projects to meet the pollen-tube. 
Meanwhile a cavitj'' (the embryo- 
sac, which ia formed by the gi-eat 
enlargement of a single celt of the 
tissue, or of two or more cells the , 
product of a mother cell) foi-ms in 
the nucleus, the upper pait of it 
commonlj' reaching nearly or quite 
to the apex of the nucleus, which 
the pollen-tube impinges on or 

sometimes penetrates. A particular portion of the pfotopla«m 
contained in the embryo-sac forms a globule, and this at the time 

' The ftdvoL-atea of tliis view nAturally mainlain that ovules an<1 platentat 
always belong to leaves, and never truly to a cautine axis; tliat in tlie prc- 
eentra] plaeentation ot Frimulacete, tlie actaal ovuliferous surface is an onl- 
growtJi of the bases of the carpeliary leav<« coaiesc-ent with each other an<I 
adnate to a prolongation of tlie torus ; aleo that in (hose Gymnoeperms which 
hare no carpophyll, sutli as Yew, the whole nascent carpeliary leaf, or rather 
the papilla which woiiiU otherwise develop as surh, is <lireetly developed into 
ovule. Tills, being solitary and the last production of the axis, necessarily 
appears to terminate it. {500, 501, notes.) 

FIO. ses. IMagram reiiresenllng a inagnlfleil jiIhIII nf Buckwheat, witli kingitiHlliint 



sdbyGoO^k' 




284 THE FLOWER. 

of fertilization is found at tlie apex of the sac, at or adjacent to 
the pait reached by the pollen-tube. Not rarely it adheres to the 
s» vo «a tot fos wall of the sac exactly 

opposite the termination 
of thei>oIlen-tube. Tliia 
is called the embryonal 
veme. To if tlie' con- 
teiits of the iK>lk'n-tiibe 
are in some manner traus- 
feiTed. Upon which it 
takes a more definite 
shape, acquires a wall of 
cellulose, and so becomes 
a \egetable cell. Tliis 
divides into two, the lower 
apaip into two, and so on, formi ng a chaiiT^Tie sus^tnsor orjini- 
embrvo\. The terminal cell of this divides again an<l again iu 
three directions, producing a mass of cells which shaijes itself 
OM aw 8M m into the embiyo, the initial 

A rt ft plant of a new genera- 

(j ) I iQ pp. ^■'^i'- Ordinarily the sus- 

LJ \f/ 'ili pensor soon disapjiears. 

M^y It is attached to the nv- 

(licular end of the em- 
bryo, which consequently always points to the fommeu or 
micTOpyle of the seed. The process in Gymnosperras is more 
complex, and has to be separately described, 

533. Po hjembriiony , the production of two or more embrj-os in 
one seed, is not uncommon in Gjinnosperms (there being a kind 
of provision for it), and is of occasional but abnormal occurrence 
in Angiospei'ms, in the seed of Mistletoe, Santahim, &c. In 
these it results from the production and fertilization of more 
than one embryonal vesicle, Strasbuigei' has recently ascer- 
tained that the commoner polyembiyony iu the seeds of Onions, 
Oranges, Fimkia, &c., results from tlie pi-odutrtion of adventiie 
embryos, which oiiginate in the nucleus outside of the emhiyo- 
sac and wholly independent of fertilization.' Two kinds of 

1 StrsBburger, Upber Polyembryonie. in ZeLtfuhr. Natiirwis. Jcnn, xii. 
1878 (see Anier. Jour. Sti. April. 187(t). Ir was found that when, by exelu- 
Bion of pollen, the formation of n normal embryo was prevented, no adventive 
FIG. B99. Diagram nr th« »ii»penBor snil incipient erabrjo at lis eitremlty. OM. 
The name, "Itli the emhrjo a little more dersloped. 6(11, The sanin, mnrn .leeelnipwi 
^1111. tlia i-otyMons Mntly Inilli^led at the lower enrl. en2. Snme. witli the Incipient 
ayrWonB more maiiiftwt. wa. Tlie embryn nearly comiple'sl, 

VW. e04-6IM, Fntnilngenibrynfroniahair-grownseedofBu<:kwheat,lnlhreeBlai[e». 
tat. wune, wlUi Clio cuiyleilotn rally itereloped. 
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aDomoloua reproduction are therefore now known, which are 
intermediate tetween sexual and non-sexual, between budding 
and fruiting propagation, viz., — 

Apogami/, which is budding giyiwUi or prolification in place of 
that whicli should subser\-c sexual reproduction. This was dis- 
eoTcred in Fems by Prof. Farlow, wliile a pupil of De Bary, by 
whom our knowledge of the pi'ocesa has recently been extended, 
and this name imposed,' The production of bulblets in place of 
seed or embryo answers to this in Flowering plants. 

Parthenoomt/ . the counterpart analogue of apogamj-, is the 
non-sexual oiigination of an embrj'o extraneous to the embrj-onal 
vesicle or even the embrj'o-sac. However abnormal, its occur- 
rence is probably not so rare as has been supposed. 



CHAPTER Vn. 

THE FRUIT. 

Section I. Its Structure, Transformations, and Dehiscence. 

534. Th e Fmlt consists of the matui'ed pistil or gynceeium 
(as the case ma^ l>e) , including also whatsoever may Iw joined 
^ i£r ^t is a somewhat loose and multifarious tenn, appUcable 
alike to a matured ovary, to a cluster of such ovaries, at least 
when somewhat coherent, to a rii>eued ovary with calyx and 
other floral parts adnat« to it, and even to a rit>ened inflores- 
cence when the paits are consolidated or com[)actcd. Fniits, 
accoi-dingly, are of various degrees of aimplicitj- or compTexily, 
and should be first etiidie<l in the simpIer_fonns.^ namely, thosq 
wTii cli have re sultetl i\-om a single ()istil. Such a fniit consists^ 
o t 'Peri carp with whatever may be contained in it and ineorpo- 
ralSrwiih'lt.' * 



embryo nppearcd in those secils whicli habituatly produce them. To thia 
Cselebogync nfFers an pxi-epiinn. Tlic fi'rnnle of thig di<]H^ioUB plant tmbit- 
Dally matures fertile Bcetla.wilh a well-formeii embryo, in Europe when there 
are no male plants in the country. Strasburger aicertained thacthe embryo 
thus formed ia advcntive, the embryonal vesicle poruhing. Parthenogtntiif, 
of wbieh Cielelwgyne was the most unequivocal case, is thus confirmed, and 
U shown to occarin most poly embryony ; but it is at the aaioe lime explained 
to be a kind of pmliflcation. 
1 See Farlow, in Froc Am, Acad. ix.68iI>eBary,Bot.Zeit.xxxvi.466-467. 
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535. T he Pericarp, or Seed-vettel , U the ripened ovan'. It 
should, tEerefore, aecoixl in structure witii the ovary Yrop which 
it "is' deriyed; Yet alterations sometimes take'place durmg I'nic-" 
tilcation, either by the abortion or obliteration of parts, or by 
accessory growth. 

536, IntMital Altwatlg ng. Th us, the ovary of the -O ak con- 
Msts of Ihree cells, with a pair or'ovules in each ; but the fiiiit 
has a single cell, filled with a solitary seed, oulj' one ovule being 
matured, while two ceils and five ovules are suppressed, the 
remains of which may be detected in the acom. The ovarv 
o f the Chestnu t has six or seven cells, and a pair of suspended 
ovules in each ; but only one of the dozen or fouiteen ovules 
ever develops into a seed, except as a rare monstrosit}'. Titf 
three-celled ovary of the Hoi'seehestnut and Buckeye is similar 
in structure (Fig. 608-6 11), and seldom 

ripens more than one or two seeds ; but the 




abortive seeds «nd ceUa are obvious in the ripe fruit. The 
o^ary of the Birch and of the Elm is two-celled, with a single 
ovule in each cell : the fruit is one-celled, with a solitary seed ; 
one of the ovules being uniformly abortive, while the other in 
enlai^ing thrusts tlic dissepiment to one side, and obliterates the 
empty cell. Similar suppressions in the fruit of parts actually 
extant in the ovary are not uncommon. 

537. On the otJier handj there may be more cells in the fruit ■ 
than there are primarily in the ovary. T hus the fruit of Datura 
is~di^r^ienar^' and normally two-celled, with a large placenta 
pr^cting ft-om the axis far into the cells. But each cell lie- 
comes bilocdlate, that is, divided into two, by a false partition 
growing ouj from the back of each carpel and cohering with the 
middle of the adjacent placenta. So the 5-carpellarv- and nor- 
mally five-celled ovary of common Flax earlj- becomes spuriously 
ten-celled (morphologically speaking, not lO-locular, hut 10- 
loeellale), by a false partition extending from the back of each 

FIG. «W, Longltn<]ltial section of th« ornrj of a Bockere <£«cdIdb Pnvia). aliawlng 
thapalnafnnleatnlvonrtliacell^ 609. TnnaTemiecli.aiof the»ini<c|]>p)iiTlniaU 
three cells bkcI iix nvulee. 610. Sam« orimir-grown IVult, villi •InRle fertile eeed, ahaT- 
(Its OTolu uul obUtar&Uns cell*, fill. DehUceut oue-iaaded trait, dimliiUhed Id size. 
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c arpel across its c ell (Fig. 539-541) ; and the solitaiy carpel 
'u Himilai-ly divided lengthwiae in many species of Astragaltie, 
as in Fig. 534. Transverse divisions or Lonstrictions across 
a maturing ovary (such as is seen in Fig, 62U) are not uncom- 
mon, especially in legumes and other pods, and are of little mor- 
pholc^cal significance. 

5SS. Eitonal AcceesloBS may here be referred to. The wing 
o f the pericarp in Maple, Ash, and the like (Fig. 625-C27), are 
familiar insiances ot ibis ; an d' of the same na ture are the im- 
bricated scales wl iich cover some Falm-fruits ; the. pncltTes on 
th e pod of Datur ", PipjniiH," Ac. , and tl^ boolied or bar ljed 
prickles of many small pericarps (a s ;|ffl yftno iiH Bonaginaceffi) , 
wtiich thus become burs and are tUsseminaled hy adheri ng t o the 
lia uy coat oi catt le. -A li 'these a i- c of tiuj j ature oTsu pei-fic i al 
o utfflowtlis , and these , pspe ci^ll j - ^ aff ei:t, the pericarp or~ piSla 
co nnected wi th it. 

OiSy. Persistence of Oonneeted Orpus. An adnate calyx (331), 
being consolidated with the ovar3-, necessarily- maites a constit- 
ue nt part of th e fi'uit. in the pome_(o75) doubtless a verj- large 
gart. The limb or lot)es of such a<tnate organ may persist, as 
the tips of the sepals on an apple or quince, and may l>e turned 
to Qseful account, as is the pappus of Composite for dissemina- 
tion. Or, i n small pe ricai ps. the s tyle majpereist as part of the 
fr nit, a nd subserve the same ends, eitlier by becoming, leathery 
for aeriaPdissemination, as in Clen^atis i»n ^l in one Mii;^ji>n of 
Geuni, bT5v"Ee"conuDg^h ook ed at the tip (or adhesion to tieeee, 
&e., as in other species of the latter genus. Or adjacent parte 
w hich are not actually inc orpo rated w itii the pericarp may play 
eimilar parts in the economy, as the hooks on the cal^'x-tube of 
the dr^- calj'x of Agrimonia^ wliich at maturity is detached with 
the mciuded fi-ult,TBe iBeshy fhictiferous calyx of Gaulthena (Fig. 
651) an d of Mu lberry (Fig!'6o4); an J ihe pulpy fru ctiferous re- 
eeptacle of the straw berry (Fig. 653) : t he ult imate utilities in 
botEUaaaes of instances ..being similar, viz., wide dispersion of 
the seed bj- animals, whether by external carriage, or by beings 
devoured and the voided seeds of fleshj: bruits tluis_d_isseniiiiated. 

540. Transfttrmations In C4Hi8is(Mic«. I n the ch ange from 
o vary to ma ture per' ffl rPi T' "^'Jft Ha l^'P^'^, "^ tranHformatinna may 
take pta cg. In some tiie wall of the ovaiT remains thin and 
becomes in fruit foIiaceous'or'Ieaf-liEe^'as Jn a pea-jxxl, the 
carpels of Columbine, and Marsh Marigold (Callha), or the pwl. 
of Colutea or Bladder Senna. In others it thickens and becomes 
a tjpat.nrit^- ^i fiior <Jrj- throughout, as in 'nuts' and capsules ; or 
fleshy or pulpy throughout, as in berries ; or hard-tlnded with- 
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o nt bnt aoft wifli in, as in a pepo ; or fleshy ov bem-Iike without. 
But indurated within, as in all stdne-fniits, such as the clien*}' 
an<) peach. 

541. W henthe wallsof a pericarp consist of two layers of rii a- 
Himilar ti-yl my ^"" in, a £ipnpli j t, |ip niitpr lay p f ]^ galled ExoCAR P. 
t he, innpr Fwr>f^-»pi>^ these terms meaning exterior and interior 
parts of a fruit. When the external layer is a comparatively thin 
str atum or film, it is sometimes termwl the Epicar p. A^J^ggJUs 
«j>Biij-f(i-piiipj- jj is named Sabcocakp. W hen the en<locan> witli in 
a sareocMirp is hard and bony or ern3taeeous,_forming a slieil or 
stone, this is tenn ed_a I'ltamek.^ When three concentric layers ar e 
distinguish a I lie iu a p^ric ari>^the uii ^ft^ one is oalled MESocARp . 

542. Fniits may l>e divided into two kinds, in reference to 
their discnat^lng or retaining the contained seecls. Tliey are 
dehiecenl when they open regiifarly to tbis end ; indehUcent when 
they remain closed. There is a somewhat intermediate condj; 
tion, when they rupture or buret iiTcgularly, as in Datura Metejj 
&c. Dry pericarps with single seeds are commonly iudeliiscent ; 
those with several or many seeds mostly dehiscent. Se eds pro- 
vi36(! With a wing or coma or any anali^ous help to_disiiergic»a 
areaTwaj^ in indeiiiseent pericarps. Permanently fleshy t>eri- 
cari>3 are indehisceut, stone-fruits as well as berries. But in 
dome stone-fruits (t. «., witli indurated endocarp and flesliy 
exocarp), such as those of Almond (Fig. 640) and Hickorj, 
the baiely fleshy cxocarp or sarcocaii» dries or haitlens, instead 
of softeningj as maturity- is approached, and at lengtli separates 
from the putamen by dehiscence. ' - — 

543. Dehiscen ce, the opening of a i>ericarp for the discharge 
of the contained" seeds, is '■•galor or irregular; or, better, js 
normal and abnormal. For most of the abnormal or non-typical 
modes are as detenninate and uniform in occun-ence as the topi- 
cal modes. A good English name for dcJiiscent pericarps in 
general is that of Pod. 

544. Regular or normal dehiscence is that in which a pericaq) 
splits verticalTyVfor its whole or a part of its length, on lines 
which answer to sutures or junctions, that is, along lines which 
corres[)Ond to the margins or midribs of caq>ellary leaves, or to 
the lines and surfaces (or commissures) of coalescence of con- 
tiguous carpels. The pieces into which a pericarp is thus sun- 
dered are termed Valves. 

64o. TIi^ normal dehiscence of a caipel is by its inner, ven- 
tral, or ovuliferous suture, that is, by the disjunction of the 
leaf-margins, as in Fig. 618. Its only other line of normal 
dehiscence is by the opposite or (forsal suture, that is, down 
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th e midrib . L egnmes usually dehiace by b oth snfiirftH (as in 
Fig. 6li»), therefei-e into two valvea. , 

546. A deTirsceiiit'iJericarp formed of two or more carpels ia 
called a CAPSCLk"Tlie two leadiiig^ terms deBcriptive of capsular 
deKi Bcence were based upontlie' modes of opening of pericarps 
h aving as many c ells"^'s'earpeis :" tKe^are the 'sep((ci(&7i^ that is, 
as the term denotes, cutting-lh rough the septa or dissepiments ; 
and t he loculicidg l, that is, cuttiag into the locvli or cells. 

547." /^ticidal, the dehiscence through the dissepiments, is 
the disjunction of a pericaip into its constituent carpels, these 
then usually tliemselves dehiscing down their ventral siiture, 

aa in Fig. 612, illustrated by 

the diagram, Fig. 613. Good 

examples are furnished by the 

Hj-pericum Family (the pistil 

illustrated in Fig. 536, 537), 

where the piaceutEe which 

compose the axis are carried 

away on the edges of the par- 
titions or introflexed valvea j 

also by Rhododendron, Kal- 

mia, and the like, in which 

the placeutEB i-eraain combined 

into a column in the axis (the 

Columella oi' column), from tu 
j^ f^ which the edges of the valves 
^\ /\ breakaway. ^ \ 
/ \ / \ 548. The septicidal dis- yf \ 
* junction of the carpels does/ -"'^ | 

Onot of itself oi>en the cells. \ ) 

Such separated caqwla when I 

jij one-seeded not i-arely remain '^'^ ^ ' -^ 

closed, as in Mallow, Ver- '^■" 

bena, &c. Or when dehiscent they may open both by the ventral 
and dorsal sutures ; t. e., the i>ericarp may first divide into its 
constituent caq»els, and then each carpel break up into half 
caq>ela, aa in Euphorbia. 

549. Loculicidril, the dehiscence into the loculamenU, iocvil, 
or cells of the pericarp (shown in Fig. 614, and the diagram, 
615), is that in which each component carpel splits down its 

FIO. 612. SeptklilsllydeliiKenttiicupellarycapguIeofBlodeaVirglnlua. «13. tUa- 
(raiD ot HpUcliU deblBcence. 

FIG. tU. LocDllddAll; ilelilBcent trIcarpellKry capsule of an Iili, diviileil trans. 
venWlj M the middle. OIG. Dtagrom ot lacullddal delilsc«n>«. 
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(lorBftl snture, as in Iris, Hibiscus, CEnothera, &c. Id this, Uie 
dissepiments remain intact. If thty bi-eak away from tbe centre 
thea tbej' are borne on the middle of the valves, as in the figures 
above dted. If they remain coherent in the axis but break away 
from the valves, the result is one form of what is called — 

550. Sevtifraa<U dchiBoence. t. e.. a bi-i^ing awav of jfie 
valves froni the sffta or_partitiona, as sliown in Fig, _616. This 
represents the loculicidal form of the septifi'agal mode, which is 
less commoQ than that of the accompanying diagram, Fig. 617. 

Here tlie iiartitions alterna te 
with the vaU'ea ; that is, the 
dehiscence of the |K!ricarp is 
of the septicidal o rder, as 
near as may be, but the par- 
titions do not split, wherefore 
the valves break away at the 
*" '" common junction. To this 

t he term marg iniciisl .bft? been applied. It occurs in the 2-3- 
carpellary capsule of Ipomsaa (especially in the common Morning 
Gtlory), iu the 5-carpeliary capsuleof the North American species 
of Bei^a ; likewise in the 2-carpeHarj' pod of Cruciferffi (Fig. 
623) , with a difference that the placentee from which the valves 
break away are here parietal and the partition is abnormal. 

551. T he te rms septicidal and loculicidal apply equally in plan , 
though not with etymological correctness, to onc-ceUed capsules 
■with either parietal (*95) or frge iiPfttEfil .C^99) pjacentffi. WJifiu 
the dehiscence is of the septicidal type and the placentation p«ri-^_ 
etal, the (half) placentas are borne on the margin of the valves, 
as in the Gentian family and the species of Hypericum with oofr' 
celled capsule,' When the placentse are borne on the middle 
of the valves, as in Violets, the dehiscence is of the loculiiadal 
tj'pc. In the case of free central placentie with no trace of 
partitions, the character of the dehiscence may usually be detej^ 
mined by the position of the styles or stigmas relative to the 
valves. 

552. Dehiscence may be quite normal although very partial, 
as when confined to the apex of the capsule of Cerastinm and 
of Primula, and even to the pores under the radiate stigmas 
of Poppy. 

553. Irregular or abnormal dehiscence is such as has no resiject 
to the normal sutures ; as where the dehiscence is transverse ; 

I. 611. Suneofwi-lidiUlly 
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either extending ijart way round, aa in the pod of Jcfi^rsonia, 
or completely round, so that the upper part falls off like an 
unhinged lid. Thia cireuntsctMile dehiscence occurs in n^any 
{ilanta of widely different oi-ders ; such, for example, as Puralajie 
(Fig. 621), genuine Amaranths, Plantain, Pimi>emelj^ an^ H"*" - 
Imne, In other^ a£ia»-as,JalAntirrhi uuin i^na^>-d j'agon') gpd 
its alliea, th e cells b urst by iiTegula r laceration at a definite 
poi nt, and dis<d iarge the seeds through the ra^etl perforation ; 
or one or more neat val vu lar orifices are foaftwl on.BQmepartp 
o f tfie wall, as in Campanula. 



Section II. The Kinds of FRtrrr. 

5M. I^ju^have been minutely classified and named;' but 
the terms in ordinaiy use are not very numerous. A rigorously 
exact and particular classification, discriminating between the 
fruits derived from simple and from compound pistils, or between 
those with and without an aduate udyx, is too recondite and 
technical, and sometimes too hypothetical, for practical pur- 
poses. It is neither convenient nor philosophical to give a 
substantive name to every modification of the same organ. For 
all ordinaiy porposes, botli of moq>hologieal and systematic 
botany, it will suffice to characterize the principal kinds under 
the four classes of — 

■Simpjetraite, those which result from the ripening of a single 
piBtJl; 

Aggregate, those of a cluster of carpels of one flower crowded 
into a mass; 

Accessory or AntAocarpus, where the princii»al mass consists 
of the suiToundinge or support of either a simple or an aggregate 
fruit; 

Multiple or Collective, formed by tlie union or compact a^re- 
gation of the pistils of several flowers, or of more than one. 

555. Simple Fruits may be distinguished, upon difTerenccs of 
texture, into Ifrg Pmits, Stone Frnits, and Bncciue Fruits; or, 
better, into Dry and FU-shy ; and the first may be divided into 



' The greater part of Ihe forty-three substanlive numes of I'>e8yaux'B, 
■nd even of the thirty-six of Dumortier's and of Linilley't ptaliorate clasai- 
flcations of fruits have never foiinil employment in gyatematic liotany, and 
doDbtiesB never will be used. Yet a detailed carpological L-laesifiualion has 
its usee tor the slndent. Among Ihe more recent allemptg nre tlie Bueeesaive 
ones of Dickson, McNab, and Masters. See Nature, iv. 347 (also in Trinien'l 
Jonr. Bat 1871, 310), iv. 175, and v. 6. 
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dehiscent and indehiscent kinds.' Theoretically, each kind may 

be divided into thiose of a simple and those of a compound pistil, 
and some would make the primarj' division on this character. 
Some also would separate fruits with adnate or superior calyx 
from those free of all such combination. But in practice these 
differences can seldom be indicated by suljstantative names. 
The name of berry is equally applicable to the fruit resulting 
from the single carpel of Acttea, the syncarpous ovaiy of the 
gi-ai)e, and the similar ovary with adnate calyx of a goosebeny 
and ci'anbeiTj'. It should be understood that the kinds shade 
off one into another most freely. 

556. Dehiscent Fruits (543), or PotU, are distinguishable into 
apocarpous, or of single caipels, and syncarpoiis, of more than 
one cai^pel, t. e. the first of a simple, _the second of a co mpound 
pistil. The first kind is mainly i-epresented by the Fot Hde an d 
the Legume; the second, "by' the Capsule and. its modifications. 
rt 557. A Follicle is a god formed 

^gj^ of a simple pistiU «ttd dehiscent by 
SSk '^"^ suture (this almost always 
M^A the ventral or inner suture) alone ; 
l^P as in 'tB§'~Xar'kspur, 'Columbine, 
^r Peony, and Marsh-Marigold (Fig. 
"" 618) ; also in Milkweed and Dog- 

bane. There may be several follicles or only 
one to a flower, even in the same genus, as in 
Larkspurs, Cimicifiiga, &c. In Magnolia 
(Fig. 6i8-650), fleshy cari)els become follicles 
dehiscent by the dorsal suture. 

558. A Legonie is the pod foiined of a 
simple pistil which is dehiscent by both sut- 
ures (as in the Pea, Fig. 619), so dividing 
into two pieces or values. (544.) This is the 
f mit of tlie Pulse Family, occoiiUngly named 
Leguminosae (Leguminous plants): indeed, 
the name of legume is restricted to the fruits of this family. 
and in deseiiptive botany is extended to all the modifications 




' Dr. Masters'a modifiiuition of Dickson's and McNab's classification of 
simple fruilB, as to primary I:indii, is inlo 

1. Nats, or Ai^ki^nocarpt, Jry and indehiscent ; 

2. Podi, or Itcymacarpi, dry, dehiacent ; 

3. Slone.-frails, oTPyfrfnacaqia, fleshy without, indwaled within, indehiacent; 

4. Berries, or Snreoair/w, fleshy throughout, indeliiscent. 
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which thai order presenta. Some of these, in fact, are in- 
dehiscent aiid redn(!ed to akenes ; ao me bi eolt up oX matinitj 
into" one-seeded indehiscent articulations oFjoiiits, which ai-e 
dSpCTSKTas if thej were so manj' seeds. A legnuie of the latte r 
kin d takes tJie special name of Loment, Lat. /omentum. (Fig. 
620 A In Mimo sa ^^ensitive-pla iit,"^£c.Ji Buch'ai-tic ulaiiona d e- 
hi sce into two^va lves. 'I'hey also fall away from the tmtures, 
or jVom a persiste nt maiginat border of them, ov in some cases 
th e valves' tjiug" fall awa^" entire^ The perei stent frame whirit 
remains has l>een called a Repluh, an ^rcKttectural word, hei-e 
taken in the sense orfloor-caae. ' ■■ "* ■ -^ ■ 

'559."XX.'a psiilc is the \>oA, or de hiscent tVuit, of any compo uiid 
pi gtil. W heii regularly and com- 
plet«ly dehiscent, as "already stated 
(54fy,'Th6"potl splits lengthwise into 
pieces or pa/cM. The modes of regiilai' 
debiscence are illus- 
trated in Fig. 612- 
617. Two modifiea- 
tiom of the capsule 
have received distinc- 
tive names which are 
in common use, viz. 
the Pyxit and the 

560. K P;xtH or Pfsidlnm is a dry &u.it which opena by a 
cir cular hno, cutting off the upper part as a lid ; t. e^ the dehieeeiuc 
ia circumicis siUTlr,^XT\g. 621 .) In the Purslane, 
Pimpernel, Henfnne.^nd Plantain, the pyxis is 
a capsule ; in Amaranths (Fig. 637) it is a 
utricle; in Jelfei-sonia (Fig. 622) it is a modi- 
fication of the follicle, being of one cari)el which 
dehiscea transversely, and not all round, so that 
the lid remains attached. '^* 

.561. K. Sillqie is a narrow two-valve<l cajisule. with two pari- 
etal plflcentie. from which the valves separate in dehiscence ; as 
in plants of the Crucilerous or Mustard family (Fig. 623), 
to Uie fniit of which this term is restricted. Usually, a false 
partition is stretched across between the two placentae, render- 

FIQ. ezi, Pj'xli of Paralane, 






BttKchBcl (iOIMllV. 

Fia em. SUIfiuenfCHTdamlne 
Parse, lateral view, uhI an obllqiie 



olencea, tb« top HparaUng entirely uiJ 
fruit of Jeflenonia diphylla; the Ud rematnlng 
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ing the pod two-celled in an anomalous manner. ASiy 
(Silicula, diminutive of siliqua) i a merely a short fi^li^ iu-, tl.i. 
length of which does not more than twice or thrice surpass the 
breadth; such as that of Shepherd's- Purse (fig. 624). and irf 
Luuai'ia, Candj-tiift, &c. 

562. Ind^lsoent Dry FmflB are almost aln-ajs one.-secded or 
very few-eeeJcd. If numerous, the seeds thus placed would not 
be dispersed. The ordinary kinds are strictly one- 
seeded, and in common langn^e are often con- 
founded with seeds. The ways in which such &aits 
arc dispersed are various. In the following case, 
tJie adaptation of tlie pericarp to dispersion by wind 
distinguiahes the species of fruit. 

563, TheSaiiara, sometimes called in English a 
Key, is an indehiscent one-seeded frait provided 
w ith a wing , la the White Ash 
the wing is terminal (Fig. 625) ; 
in other species the whole fruit 
is wing-margined ; in Birch and 
Elm (Fig. 626) the wing sur- 
rounds the body of lie pericai'p ; 
anfl the Maple fruit is a double i 
samara or pair of sudi fniita, con- 
epicuoHsly winged from tiie apex. 
564. Abege (Lat. Achenium) is a general name for all the 
one-seeded, dry and hai'd, indehiscent and seed-like smalt fruits, 
such as are popularly taken for nake<l 
seetls. But that they are tnie pistils, 
or ovaries niienedf is evident from tlie 
stjle or stigma they bear, or from the 
scar left by its fall ; and a section 
brings to view the seed within, provi- 
"* *" ded with its own jn-t^r integuments. 

The name hts been restricted to the seed-like fVuits of eimiJe 
pistils such as those of the Buttercup (Fig. 628,629), Anemone, 
Clematis and Geum The style in some s^recics of the latter 
lemains on the fniit as a long and feathery tail, in others as a 
short and hooked one, both being agents of dissemination. The 
grains of the strawberry (Fig, 653) are also akenes. The name 
is extended to all one-celled seed-like fruits resulting from a 
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eomponnd ova rj', apd even when invested with an adiiate caly x- 
tuBe: Of the latter is the fruit of Compos it*. (Fig. 630-635.) 
Here the tube of the calyx is incorpo- 
rated with the surface of the ovary ; 
and its limb or border, obsolete in some 
cases (Fig. 630), in otliers appears 
as a erown or eup (Fig. 631), or set of 
teeth orof scales (Fig. 632, 638), or as 
a tuft of bristles or hairs (Fig. 634, 

I H I . 

635), &e., called the Pappus, In the Lettuce and Dandelion 
(Fig. 636) , tbe jchen iiim is rottrate, or beaked, i. e. its summit 
is extended intp_a slender bea^ Sn alcene with adnate ealyx 
has been termed a Cytsela. 

"505- T he TItricb t is. the same_aa thfi akene, only Tr\th a thin 
and bl aijd ery loose pericarp. lik&.that of Goosgfoot. 
(Fig. 636.) Tl iis thin coa t sometimes bursts irregu- 
larljij^scharging Uie seed. In the true Amaranths, 
the utricle opens by a circular line, and the upper 
part falls as a lid, converting the fiuit into a small 
pyxit (660), — a transition fonn. (Fig. 637.) 

566. A Carywwls or tlraln diff e rs from the utricle 
or abene in having t\}f ^geii oompletelv filling the 
ce 1 1, and its thin coat fi rmlj^consol idated ihrau ghout 
wjth_the very thin pericarp; as in wheat, Indian 
com, and all other cereal grains. Of all fruits this 
is the Kind~most likely to be mistaken for a seed. 

567. A Satis a hard, one-celled and one-seeded, indehiscent 
ftuit, like an achenium, but lai^cr, and usually pi-oduced from 
an ovary of two or more cells witli one or more ovules in each, 
alf but a single ovule and.cdl. having disappeared during its 
growth '(536) ; as in the Hazel, Beech, Oak (Fig. 638), Cliest- 



Fta 630. Achsnlnm of Kayviee-i (nopnpiiDBl 631. Tl<aC'>rcicIinry (JU pappus n 
.hallow cnpl. 632. OTSunfloweripappuslif t»odoclilDon*Kiil«). 633. Of Sneiaewee-) 
Hetenlum), wltli llB p^paB of five Brslee. 634. OF Sow-TliiMle, with iU pappus ol 
l«lkate down; hulls. 63S. Ot the Duidellon, tapering below the pappog Into u 
nnicbeBk, 

FIG. 636. Utricle orChenopodiumalbDDi. or coinnionGoos«raat, G3T. TTUlcle of iin 
Imnranth. bf tr 
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nut, and the like. Th e nut is ofte n enclosed o r BUtrounded by 
a_kind of involucre, termed. a Cupule ; such as the cup at 
the base of the acorn, the bur of the chestnut, and the leaf- 
like covering of the hazel-nut. Th e name Glaru 
(sometimes Gland in English) is technically a pplied 
to such nuts, this being their classical Xat in name. 
5e8. The fruit of the Walnuts and Hickorj; js 
apparently a "kind '6?. drupaceous nut, or something 
intermediate between a stone fmit.and.a.nut. But 
certain monstrosities give reason for supposing that 
the seeming exocarp (641), which in Hickory 
"* hardens and at maturity dehisces in four valves, 

is of the nature of an adnatc involucre. The cocoannt is a sort 
of fibro-drupaceous nut. 

569. Mntlet, or in Latin form Nucule (Niunda), is som etimes 
superfluously employed in a literal sense, as a diminutiye.-nut-L- 
Of Idte"^"!? lias acquii-ed a good and fairly legitimate use as the 
name of the seed-like, or rather akene-like, closed parte or lobes, 
of crustaceous or other hard texture, into which certain bilocnlar 
or pturilocular pericarps separate at maturity, i, e. for the s^- 
menta of a schizocarp, 571, which resemble akenes.' These are 
sometimes carpels, sometimes half-car|iels, as in Verbena, also 
in Borraglnacete and Labiatse (in which the segments are greatly 
separated in the ovary), and sometimes, as in Nolana, they ara 
portions of compounded carpels which have been exceedingly 
multiplied by chorisis. 

570. There are complete transitions between dry nutlets, with 
a thin and herbaceous epicarp, and the pyrena (574) or stony 
inner portion of snch carpels when drupaceous or composing a 
dnipe of two or more stones. It is therefore & hardly incongru- 
ous and very convenient use which extends the term nutlet to 
include these small seed-like stones also, as, for example, to 
those of Holly, Bearberry, Hawthorn, and the like. 

571. Th e pair of achenium-hke jji^oftcn samara-like carpels, 

' Nut and akene, between which there is no fixed distinction, will cover 
this ground. The fruit of Cyperaces, for instance, is truly an achenium, 
it tliis name is ever to be used (and it now commonly is) for any other than 
a monocarpellary fruit It is often termed a nut, sometimes a nutlet, and 
by a late writer, Bdeckler, a caryopsis, 

* Cocci (sing. Coccxt. from a Greek wnril for kernel) is another name for 
fmit.carpel8, or separating lobes of a dry pericarp, as well for dehiscent ones 
(of Riiphorbin) as for indehiscent. Hence euch lobed or partible fruits 
are said to be dicoceoat, Iricoccoua, &c., according to the number of lobes nr 

FIO. 638. AcomlnatlorWliKeOak.wltliltscup.orpiipine. 
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""i*°^ hy **<"' '""■"■ fn(-p Ki^f t.opom.tiT.jr oiitiro at niatunty, 
whi ch constitute the fruit of Umbel ljfera;. takes the name of 
C remocarp (Lat. Gremocarpium) ; ati cl (jic hah'es arc calle<l_ 
Mericarps. These names it may sometimes be couvenient to 
use ; yut It is not advisable to have special names for the fruits 
of particular families ; and mericarp is here synonymous witli 
carpel. F or dr y IVuits in general J or such as become drj-) 
whi ch are composed of .t^tiLflCJaore cartels, and wiiidi at matu- 
rit y spLt up or otherw ise ^jtn '7'^" int.. «»,> »i- more t-lose<.l one- 
seeded portions, an appropriate recent name is that.of Kcbizocaep^ 
TB5TSJnip5H5nF'carpels of sucTi a friiit were long ago named Car- 
cerulet (carceruU, little prisons) by Mirbel. 

572. Fteshj F mlte. which from their texture are naturally 
indehiscent, may be either fleshy throughout, or with a firm rind 
or shell, or. fl e3byx;tterjial]y..aixd hard or stony internally. Of 
the latter, the tj'pe is 

573. The Drupe or Stone Frolt proper (Fig. 639), that of the 
cherry, plum, and peach. T rue d rupes are of a single carpel, 
o ne-celled and _one-Beeded 

(or at most two-seeded) , in 

the rigening of which the 

outer_£ortion of the pericarp 

becomes fleshy or pulpy, ami 

the inner stony or cnistace- 

o ua, 1. e. divides into , *arco- 

c arp and pvtame n. (541.) — 

Sut the name is extended to '^ "" 

pericarps of similar texture resulting from a compound pistil, 

eitherofajij^e_cel_l, as in Celtis, and (by abortion) in the olive, 

orjjftwo or several cells, as in Comus, Rhamnus, &c. Th e se veral 

pericar|is of the aggre gate blackbera' and raspberry are diminu- 

tiv e dnipes orD RUPELEj a. 

574. H mall drupe s arc often confounded with berries, and the 
stone or sta,nes_t^en for seeds. Especially is it so in drupes 
or drupaceous fi'uits of more than.one cell, ripening into separate 
or separable hard endocarps or atones, each fiUetl by a seed.* 
Bearberries (Arctostaphylos) and Huckleberries (Gaylussacia) 
are good illustrations of this. The, see^-like endocarps of this 

' The term Acinus, the original name of aneh a berry as a graiie, hfl8 been 
used in descriptive botany for a email drupe or drupelet, and the ripened 
(.■arpeU of Riibua have been termed acini or ocitiss, but without di^crimioating 
them from berries. 

FIG. S39. Vertical ■ectlon of a paach. 640. An almond ; In which Che eiwarp. (he 
portloii of tbe perlrarp Chat Tept«enls tbe pulp of the peaeb. raandngJntrelvH, and at 
langth >«pant«a by dehl«en« from the ■ndactUI^ or shell 
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so rt are Ptren .e ; and the tmita are dipyrenous, tripgrmoju, 
tet rapyreno'is^ &c., afcording as tliev contain two, three, or fo yr 
p jrenffi . Wh en the sa^cocarp is thiu and tiriea up at maturity, 
these pyrente pass by gradations inio unculie (56!)) ov nutlets: 
he^ce"p^-TCnte arenot unconamouly in English descriptions called 
nutlets or nucuki. 

575. T he Poiwc (fig- 641, 642) is the name of the apple, pear, 
and quince. These are Qesliy fruits, composeii of .tsft. 1" 
se veral car |>els (rarely T)y aT.iortToiT'only one), of 
parcbment-like or (in Hawthorns) bony textura, 
enclosed in flesh which morphologically belongs 
to^adnate calyx aiKl_ receptacle; as may be ap- 
prehended by comparing a rose-hip (Fig. 407, in 
flower) with an apple or a pear._ Of the quince, the 
whole flesh is calyx or hypanthiiim (395) ; in ' 
apple an d pe ar^ the inner or core-portion of the { 
flesh is of ttie nature of disk, investing the carpels. 
In "the IVuit of Hawthorns, the carpels become bony 
pyrenjE (574), and so the fruit is drupaceoiu, is 
intieed^ nothing more" 'thaa a 'ayncarpous drupe. 
In Eriobotr^-a . or Cumquat, the carpels becoming 
very thin and membranaceous, th e p omaceous 
frni t la in fac t « |tinrl of .berry. 

576. TheJPepo,or Gonrd-rroit (Fig. 643), of which the gourd 
and squash are the type, and the melon and cucumber equally 

familiar illustrations, is the char- 
acteristic fruit of Cucurbitacese, 
fleshy internally and with a hard 
or firm rind, all or part of which 
is referable to the adnate calyx 
completely incorporate with the 
ovary. This is either one-celled 
with three broad and re volute 
parietal placentfe, or these pla- 
centie, borne on thin dissepiments, 
meet in the axis, enlai;ge, and 
spread, unite with their fellows 
*" *" on each side, and are reflected to 

the walls of the pericarp, next which they bear their ovules. As 
the fruit enlarges, the seed-hearing placentie usually cohere 
with the walls, and the partitions are obliterated, giving the 
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appearance of a peculiar abnonnal placentation, which the stndy 
of the ovai^- readily explains. Id the, waietmelon the edLWe 
pulp all belongs to the^reatly developed placentae. Fniita of 
thts^mijyjn. which. the rind alao is soft at maturity are trae 
berries. 

577. The Hespe rHUmn ^ nranye. lemon , and Jjmej^ is the fleshy 
t hiit of a free mam-i-elled fivary with a leathat)' I'lud, aniTi.a a 
m ere vari ety of the benr . The name is 
applied only to fruits of the Orange tribe. 

578. The Bwry (Lat. Bacca\ rnmpriBHin 
all simple fr uits in w hJ£li.tbs-pgriBiin> w 
flesnj" tnnniglij iut. The grape, gooseberry", 
currant, cranbeny- (Fig. 645), banana, and 
konatio are familiar examples. The first 
and last consist of an ovarj- free fVom the 
calyx ; in the others, calyx and ovary are 
combined by adnation. 

579. Aggregate Fruits are those in wliicb 
a cluster ol" cai-peis, all belonging to one 
flower, are'crowded on the receptacle into 
one mass, as in the raspberQ- and black- 
berry taken_as^a_w'iivl^ (Fig. C4G.) They C 
may l>e aggregates of any kind of simple 
fruits. But when cliy and not coherent, the mass would simply 
and properly be described as a head or spike of carpels, more 
commonly of akene^, as in Ranunculus, Ane- 
mone, &c. Yet when num erous carpels thus 

compacted become fleshy, and sometimes more 

or less coherent, the aggregate may need to he 

taken into account^ The best name for it is 

that of Sykcakpicm, or.ijj jjigUah 

form Stkcarp, But the term has 

fceen applied to multiple fruits as 

well.' In Hydrastis, the nimierouB 

cai-pels imbricated on the upper 

paR of thcToriJs"afL''J«cc«?e, that 

is, be come berries ; in araspberrj-. «» m 

the seemingly bacca tegi 'ftllHi Ufli ilrupacenui (being rfny(efe(«, 673), 

' The sipicarp which is a gynoecium might be designated a nivijile ayn- 
carpiiim ; that which is an inflorescence, a complex sipicarpium, which may be 
biflonas, pauciflorous, or multiflorous. 

no. S4B. The larger Cranberry, Vncelnlnm (Oiyeocciul macromrpoii ; the berry 

BIO. Me. Vi:rtli»1tiecCIoiiofhairDrablackban7lorBubiuvlllo«a8),eiilareed;Bid, 
Htl, ot one cf Ita dnip«lcla more nugnUled. 

Dig-izedbyGoO^k' 



800 THE FRUIT. 

and, slightly cohering blether (though without organic nnion), 
they fall as one body from the conical drj' toruH at maturity. It 
l3_the same in blackberries or bramble-berries (Fig. 64G, 647), 
exce pt that the drup elets persist on the tojia*_SilU£llJ^ii2^esof 
the juiciness.^ In the a^regate fruit of Magnolia (Fig. 648-650), 
such carpels, imbricated over one another, cohere more or less 
at all contiguous parts, and 
become drupaceous ; never- 
theless, at maturitj' each 
opens dorsally, allowing the 
seeds to fall out : in age it 
dries and hardens, and also 
separates from its connec- 
tions, and so be- 
comes a follicle, but 
with the remark- 
able peculiarity of 
\ dorsal instead of 
ventral dehiscence. 
f (Fig. 650.) In Li- 
riodendron, a tree 
of the same family, 
us m aa such carpels are 

drj- and indehiscent throughout ; and tliej- lai^ely consist of long 
and flat styles, imbricated in a cone, but separating from each 
other and from the slender torus at maturity, when each becomes 
a samara. 

580. iiu^Jit^pr tnHiiM-iirpaiiB Prntfei nrp tlioai' (if which SOme 

co nspicuous por tion flL,th!; ftU-Cjifitjation neither belongs _to ^ t he 
istn n 



pistn nor is organically unitfid with it, except by a c 
insertion. The part thus imitating a fruit, while it is really no 
pai-t of the pericarp, is sometimes called a Pteudocarp, or an 
Atithoearp or Aitthocarpium. This condition maj- occur either 
in simple, in aggregate, or in multiple fruits. 



' The a^regalc fruit like that of Rubus (named by Bome ConooaiyBB™, 
by others an JEterio, Enjtliroslonuim, Su:.) wftB termed by Dumorlier a Drupe- 
lam. A eimitar aggregation of bnccale carpclg he termed a Baccetum; of 
follicles, a FoUicetum, &c. All such names may look well in a aystem ; but 
they are both superfluous and umnanageable in phytograpiiy. 

FIG. 648. Aiigiegiite fruit of Umbrella-tree. Mnninlln Umbrella, roloFed In alie; a 

ipltal ducts nnravclled. 649. Same In lonsltiK 
detMbed. sC full matarlty, dried up, dorsally ili 
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581. G aolthe ria procumbens^Uie aronMlac Wlnteigi^o (F^- 
651, 652)", alFords a good example of the first. Its aeeminjt 
berry (the checkerberrj), with summit crowDedbj" the tips of 
thTcaiyi-ldties, WdU IfflltfttTs EKe true' 

Fig. l}4i>. ilut it comes from a flower 

with thin cafjs, "underneath and free. 

fro m tKe'ova iy. Ita'fniit is really 

a capsule: in the process of fnicti- 

fication, the calyx enlai^es, becomes "' *°" 

succulent, completely encloses the capsule or true fruit, yet 

without adliL-ring to it, aud in ripening counterfeits a red 

berry. So i q_ Shephenlia, or Buffalo Berrv. the seem in g sarcp - 

carp of a dnipe is really a fr ee calj-x, accrescent and succulent, 

enclosing an akene. So, also, the apparent achenium or nut of 

Mirabilis, or Four-o'clock, and of its allies, 

is the thickened and indurated base of Jhe 

tube of a free 'calyx, which cojitracla at the 

afffix an3 encloses the true pericarp (a utricle 

or thin akene) , but does not cohere with it. 

582. Likewise the torus, although not con- 
spicuous, ihaj* be said to be an_accessor£ paij 
or EEe'aggregate iVuit of the Bla ckberry oi; 
Bramble (i>79) : it becom es the solely con- 
spicuous and the sole edible i>art of a straw- 
b^frjrT389, Fig. 406, 653), the akenes or 
true fruits dispersed over the suiface being 
apparently insignificant. Equally in many *" 
multiple fruits the coiwpicuQHsTesh belongs to receptacle (either 
toriis or rbachis), to calyx, or even in part to bracte, or to all 
these paiiis combined, as in a'pme-apjile. 

-!)8A, Mininple "or ColiftcUi'e'Fniits ' are those which result from 
the aggregation of several flowers into one mass. Tlie simplest 
oriTiose are those of the Partridge- Berry (Mitchella,Fig.467), 




' CelUdive ii the preferable mme. The term mniiiplf wai appliwl b7 
DeCsndolIe to what «rc hore (following Lindley) called a^jrtgate frnits; 
ftiifl the ai/iiregaie fniiu of DeCandolle arc here oiled multiple or coHtHict. 
Moreover, the diatinction between nccesaory or anthocarpovis Hnd toUectiTe 
or multiple fruiU was not retognizeil by Lindley, who combined the two 
in hia original "Introduction to Botany." In this work four classes are 
gi»en : 1. Pruit simple, Apoc*iifi ; 2. Fruit aggregate, Aqobeoati ; 



FIQ. SSI 


Forming capsule of Oauliheria prdcnmbens, with enUigIng ealji partly 


rerlngit 






VcrticalMCtl(m(>n«lrastra«barcir. Compan with Fig. MC. 
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ftud of certain species of Honeysuckle, formed of ihe o 
of two blossoms Qoited into one flesliy finiit. The more usnal 
sorts are snch as the pine-apple, mulben-y, and the fig. These 
are, in fact, dense forms of inflorescence, with the fruits or floral 
envelopes matted together or coherent with each other ; and all 
or some of the parts sucimlent. The grains "f t llft n'"''^'T 
(Fig. 654-056) ai-e not the ovari es of a singlo flojtfiJU-Ukfi-thflse 




of_the ,blackberrj', wliicb it superficially resembles : thejLhfilong 
to as ma ny separate flowers ; and the pulp pertains to the calyx. 
no t IP tne penffli-p, whicli is an akone. So that this, IHce'rnoat 
mnltiple fruits, is anthocarpous aa well as multiple. Similarly, 
the mostly indefinite ftnctlferous masses of Strawberiy Elite may 
resemble strawberries ; but the pulpy l)art is the calyx of many 
flowers, not the succnlent receptacle of one. In the pine-apple, 
the flowers are spieate or capitate on a simple axis, which grows 
on beyond them into leafy stem ; this when rooted as a cutting 



3. Fruit compound (ovarii L-ompounil). SvNC*ltPi ; 4. CoUeclive fruits, 
AnOioearpi. 

Later, In hie " Elempnte of Bolitny," I.inclley reduc'ed the classes to 
two: 1. Simple Fniila, Ihoge proceoiiing from a single flower; 2. MiUlijie 
,fhDtt, those formed out of several flowera. 
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be itre an other [plne-aj>[^le, and eo on : the coaetitaeiit &>wers have 
through immemoi'ial propagatioQ in this way become stei-ile aod 
Beedleas, and all its pai-te, along with the bracts and the axis of 
the stem, blend in ripening into one fleshy and juicy moss. Few 
fruits of this class have ever been technically named, at least 
with names which have come into use. But the two following 
deserve special appellations, although only the latter is fomilmr 
either in ordiuaiy language or in descriptive botany. 

584. The Sjeoniuin or Ujpantliodinn, the Fig fruit. (Fig. 657- 
659.) This i- esults froqi a multitud e of flowers concealed in a 
hollow flower-Bta lk, if it inay be so called, which becomes pulpy 
and edible when ripe ; and thus the Jrml seems to grow directly 
from the axil of a leaf, without being preceded bj- a blossom. 
The minute flowers within, or some of them, ripen their ovaries 
into very small akenes, which are commonly taken for seeds. 
The flgi s to the mulberry, what a rose-liip is to a strawberrj-. 
(38y, t'igTiOG, 407.) It is fuither explained by a comparison 
with a near relative of the Fig-tree, Dorstenia, in which similar 
flowers cover the upper surface of a flat peltate disk. This disk 
or plate sometimes becomes saucer-shaped by an elevation or 
incurvation of the mai'gin. A greater degi-ee of this would 
render it cup-ahaped, or even pitcher-shaped ; from which it is 
a short step to the contraction of the mouth down to the small 
orifice which is found in tiie fig. 

585. The Strobile or Cone (Fig. 660) is a scalj' multiple fruit, 
resulting from the ripening of certain sorts of catkin. The name 
is applied to the fruit of the Hop, where 

the lai^e and thin scales are bracts ; 
but it more especially belongs to the 
Pine or Fir cone, the peculiar fmit of 
Coniferie (507), in which naked seeds 
are borne on the upper face of each 
fructiferous scale (Fig. 661), or some- 
times in their axils. 

Siioh a cone when 

spherical, and of 

thickened scales 

with narrow base, as 

thgit_ of expresses, 

lias been teemed a 
Galbulus, an unnecessary namc.^ The galhulus of Juniper Is a 



of (lie Bcaleii. ehovlng one of [be winged seeils, ami the place tn 
has been detached. 
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remarkable traneforroatipn into a seeming beny ; the few ecalea 
cohering with each other as they grow and l>ecoming fleshy at 
maturity, completely endoaing a few bony-coated aeeds. 

""586. A Synopsis of the kinds of Fruit, as characterized in 
this chapter, is appended. The analysis extends only to simple 
Ihiits. For there are no commonly used special names of 
kinds of Aggregate (579), Acceasoiy (580), or Multiple (583) 
fruits, except that of Strobile. 

SIMPLE FRUITS are 
Dry And dehiscent, monocarpellBrj, ,, 

Opening by one (chiefly the rentral] tature, Follicls. ''-■■;' 

Opening bj both euturct, Leovme. 

Or trawBTerrely jointed Lomewi. ;3 '^ ■; 

Dt]' and dehiacent, bi-pluri-carpellarj, Catsule. 

When ill dehieceni^e is i^ircumBciseile, PlxiB. 

Whun tlehisi'ent by two valves from two parietal placenCie, . . Siliqdb. 

A ahoTt and broad eiiique Siliclb. 

Dryand bi-plari-carpcilary.splittingintooDe-seededcBTpelB, . Schizocarp. 

The dimerona Bchisocarpof Umbellifere, Cbehocabp. 

Each of ita halves or uarpels Hekicarp of Mebicarf. 

The akene-Uke or nut-like parta into which Schizocarpa generally 

divide, MuciTLES ur Ndtlkts. 

liry and indehiacenl, oite-celled, one-two-seeded. 

Winged Samara- 

Wingieis, and with the 
Thin pericarp consolidated with the seed, ...... Cabtopsis 

Thin pericarp looae and not filled by the aeed, Utbiclb. 

Thick or hard pericarp free from the seed, 

Small, from a one-celled one~two-o>uled ovary,AKENEorAcBBiiinM. 
liarger, mostly from a two-several-celled and ovuled ovary, . Nut. 

Nat borne in a cupule or invoincre, Glahb. 

Fleshy and indehiscent. 
Heterogeneous in leiture, having 
A atone (putamen) m nutlets within an exterior sarcocarp, . Drdpb. 
Papery or cnrlilaginnua carpels in an inferior sarcocarp, . . Poiia. 
A harder or firm rind or exterior, and soft interior, 
From an inferior ovary (ronflned to Gourd Family), . . . Pepo. 
From a superior ovary {conflned to Orange Family), HEsrBKii>iDii. 
Homogeneous, fleahy throughout, BEaar. 
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CHAPTER Via 

THE SEED. 

5J/.'. T iffi Seed ia the fe rtilized ovule (515), 

f ormed wit&in it . It consists, like the ovule, of a nucleus c 
kernel, enclosed by integuments. The seed-coats are those of 
the ovule, viz, two, or sometimes only one, in certain plants 
none. Occasionally an accessory coat appears after fertiliza- 
tion ; and certain appendages may be produced, as outgrowths 
from some part of its suTface or from its base. The nucleus or 
kernel is comixised either of the embrj-o alone, or of a nutritive 
deposit in addition. (19-41.) All the parts of a seed are in- 
dicated in Fig. 663. 

688. The^EED-STA.LK_oi^ PoDOSFEKM, when there is one, ia 
the funic ulus of the ovule (516), and retains this name. So 
also do the Chalaza, Kuaphe, and Hilum; the latter being the 
scar left by the separation of the seed from 
its funiculus or directly from the placenta 
Th e foramen of t he ovule, now closed, la 
thg MiCROPTLE of the seed. 

589. The teims which denote the char- 
acter^ of the ovule, siicB as 'bkhotropout, "■ ** 
campylotropou$, ampkitropoui, and anairopous, appl} equally to 
the resulting seed, 

~^90. Seed-C6aS.\ The integuments of the seed answer to the_ 
primine and se cundine of the ovule. The main seed-coat is the 
exterior integument ofTlie ovule when there ia more than one. 
SeTpg the most firm coat, and n ot raialj' crustaceous in texture, 
it takes the name of Test a, wl 'icb '3 <i tHfivg:h;^t_to seed-shell, 
iriias also been na med Spermoderm (seed-skin), a iid_ sometime^ 
Epuperm T^T^e latWr name (meaning upon the seed) is best 
applied to the pelUcle or outer layer, sometimes a thick one, 
which the testa of certain seeds forms. The testa is extremely 
vftriona in form and texture, is either close and conformed to 



n nf (he (BnatropouB) seol nf the American Lln- 
Llluin(o); toeu (i); tegmenlel: iilhiiinBii (rf|; 
le orthotrapoiu teed of HelUuitlteiniim Cana- 
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the Quclens, or loose and cellular (as in Pjrola-seeds) , or vari- 
ously appeudaged. 

591. The inner c oat, called Tegmeh and. sometimes F-ig yv 
P LEL'RA, when present is always confonned to the nudeuB,_and 
i s thi n or soft and delicate. Sometimes it is inconspicuous 
through cohesion with the nucleus ur with the inner surface of 
the testa. I n ovu les of one coat it is necessarily wanting. 

59i. Appendages or outgrowths of the testa generally have 
reference to disaeuii nation. Two characteristic Icinda of such 
appendages are the wing and the coma, 
both pertaining only to the seeds of dehis- ^"jiA 
cent fruits and calculated, by rendering Jg^L 
seeds buoyant, to facilitate dispersion by ^SSB 
the wind. Th e winp; of a Fine-seed (Fig. |^^K 
661, 662) is a part of th e car pella ry seal? If^S 
upon which'tdo two~ovu1es grew. In iL'- 
T Fiimpct~Creep er (Fi ^. 665). an entu^ ^ 
wing sun'Ounda__tlie body of tlie_8eed. 
I iTtlic "relatal "Cataipa (Fi g .'GCCt. "it is 
mainly estended from the two pnds, ""d 
almost dissolved into a coma, the name 
given to the tuft of soft hairs like that 
which foiins the down at one end of the 
seed of Milkweed (Fig. 667). and of 
Epilobium, and at both ends in several 
Apocynaccffi. In_^the Cotton-plant, very 
long and soft hairs, admirably adapted for 
ir' spinning, thickly cover the whole seed- w 

*• coat. The wi ng and coma of seed s are 
f nnetionallv id entical wit h the w ing and tlie p appus of tl^^ pericarp 
in the samara and the "aEenes of Composita) (563, 564), but 
morphologically quite unlike them. 

593. There are other (mainly microscopic) structures on some 
seed-coats which come usefully into play in arresting farther . 
dispersion at a propitious time or place. In many but n ot all 
Polemoniaceie. (notably in CoUomia), in^ certain Acanthacese, 
such as Ruellia tuherqsa_(and equally in certain Conipositse of 
the*5enccib trihe and in Salvias, &l^., among Labiat6e^ where 
thB^riiclure is "transferred to akenea and - nutlets) , t he te sta is 
eoated~witli short liaira. which when wetted burst or otherwise 
opeii and discharge along witJi mucilage one or more very atten- 

FIO. «BS. Wlnge.limffl1ofTrunipetCrtep8r.T«om«n«lle»rn. 66«. Tli« of Cat«lp«, 
bsenmlng cnmoM : tlia lioily cllvl(l»l lenglhwlea llirougli the ambrjo. 
F16, eei. ComoseteedarMllkweeCI, AlKlepliuCornuU. 
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uated long threads {spirieles) which were coiled within. Th^e, 

protiTidiDg lu all tiirecuoiis and in"rmmcn35~nuinTJer8, form a. 

iimbus of coDsiderable size around the seed, and evidently' must 

serve a useful end in fixing these OLaa'l 

and light seeds to the soil in time of 

rain, or to moist ground, favorable to 

germination. In_ cress and flax-seei 

the abundant mucilage develgjied when 

wetted comes fVom the go 1 ;i ti ii a tio » of 

efiirlormal, eell-waiU, anrf 

subserves a similar 

~~594. While the testa U i 

m any seeaa 19 li ard and 

cn istacequ s or bony, imitat- 

in g the pe ricarp of a nut, in othera (such as Pieouia) it becomes 

berr\--like (baccate l, and in J tfaigiinlin, flmpgceniiB.' (Fig. 668- 

671':) ' Tligse iffay also be regarded as adaptations for disaemi- 



® 



nation, here by tlie ^ency oCJbird Si attract ed by bright coloring 
and edible p^lp. 

'595. The rhanhe of an anatro pons seed (shown in Fig. 681, 
685) is sometimes g o f^ilif")!, llH_t'i.,.^;;iI".."^.!lfI^'''II^'' "l^gn- 
dage, as in Sarracenia, F ig. C72. Again it may be whollj' 

1 See article On the Structure of tlie Ovule and Seed^t-oats of Magnolia, 
in Jour. Linn. Soe. ii. 106, from which the accompanying figures and Fig. 
58&-5&T ue reproduced. 

FIS. 8«i. Formtne lesil « 
rliHTihe towarri the eye. £69. T 
tSe Thaplie ; tlie nnt*r mat, a 
JlstlncC horn ttils Is the lnn«r 1 



rtbenaturalslze ETI. Loniclln'tlnal Hcllon. 
ly inner Mraluni of Ihe tent* well develoiwd ; 
IB in Fig. 669. 612. A (imneToree aectlon In tli^ «me pwltion. 



sdbyGoO^k' 



808 THE BEED. 

inconapicaouB. as in the ripe seed of Magnolia, where it is at 
length completely merged and imbedded in the fleshy drupaceous 
testa, as shown in Fig. 670-672. 

596. Crest-lilte or other appendages are not uncommon eith pr 

on the r haphc or at the hilum. These are outgrowths produced 
duiii^' '£he development of the ovule into the seed, In_San£uj- 
naria, eucb a crest develops from the whole length of the rhaphe 




(Fig. 673) ; in Dicentra, Corydalis (Fig. 674), &i-., from some 
part of it, mostly from its base next the hilum, or from the 
liilum itself, or even from just below it. Su^li an appendage, 
es pecia lh- when attached to the base of the seed, is naDied.a 
^TBOPHioLE, A similar and commonly a wait-shaped appendage 
i n Euphorbi a, Rieinus (Fig. 673), &c,, is pi-oiluced by an out^ 
gro^tnoTtlie external orifice of the ovule, the micropyle of the 
seed. This jiroperly takes the name of Cakuncle. But tlie 
two terms are not always discrimiuated. By furtlier develop- 
ment, either of these may give rise, in certain seeds, to an acces- 
sorj- covering called 

697. The Aril or Arillns. This term, rather vaguely employed 

by Linnffiua, was first well defined by Giertner. The t nie artlUit 

•^ ifi an accessory seed-covering, more or iSsmcom- 

I I ple^, fonned between the time of fertilization and 

I ^^ the rii>ening of the seed, by a growth from the_apex 

\i ll "^^ ^^^ ftinieulus (when there is any) at or just he- 

nyl/ low the hilum, in a manner similar to that in which 

Vi * the coat or coats of the ovule are rormejl. That 

** of Nymphiea (Fig. 676) is a tj-jjical e.vample : only 

the arillus is developed from the fimiculua at a point distinctly 

below its apex ; here a ring forms, whi<ih grows into a cup, and 

this is soon extended into a sac, loosely enclosing the seed, and 

open at the top. Tliis is membranaceous : commonly it is fleshy. 

When there is absolutely no funiculus, the aril may originate 

from tlie placenta, as it does in Podophyllum, in which moat of 

FIO. BT2. Anafrnpflumeed of Surraronl* pnrpnren, with very mllent rhsplie. 673. 
Siuua nfSHnptlnnrlsnrBlnodnwt.wlCtarhapfar created IlirllBWhnle1eii(!th EH. Seed 
of Corfitalis niiren. vlth cre«t or itiophlnle, attached at or near tbe lillum. 675. Seed 
(nitpended) nf Rldnua, wltti Itt cnrnncle. 

FIO. STS. E«iilorWIilteWatvr.LI1i-.NrinphBaDdorata,lnlU]0(Mewidllilnaifll«s. 
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the pulp of the beiT\ consists of these flesh} ai-ils, much com- 
pacted. (Fig. 677 678 ) 

598. The laciniit* mil of the nutmeg (_mace) and, it is Baid, 
t hfi briyht reJ and pulp\_anl of Euonjmus and Celastrus begin 
i n the ma nner of a ca 

ruQcle, and ai'e foimed 

(maiTiff^if norwliolli) 

of___an outgrowth at or 

around the m icrop^le So 

tha t, if an orthotropous 

8eed_ eyer_dev(;Ioped_ an 

aril of this soit, it would 

lie seen to begifl atttle apex of the seed and cover it from above 

downward. PtflflFtiprfJIfrho distingtiishetrihis "fi-oni the true aiil^ 

^veTo it the name of Aiullode (Anllodium) of False Arillus. 

599. The Nacleiis, or.kfiaiel of jhe seed , c onsis ts of the Albu- 
men, when this.Bubatapce. is present, ami tbc bniltryo. 

600. TheA^lbainen, as described in the second chapter (25, &c,) , 
is the name generally employed by systematic botanists for a 
a(^e* or" nutritive matter in the seed outside of the embi^'o, 
Winittver tts chemical com|x)sition.^ It is not here the name 
of_a chemK-al substance '{albamen or «)Kiniin)',"Tiut of a cellular 
structure, the cells of wliich are loaded commonly with starch- 
grains (as""Tn t he_Cerealia) , more or less inFngled with other 
mattci's, or else filled with an encrusting deposit of some eqniva- 
lenTsiibslance, as in the coooanut, eoffee-gi-ain, &c. The cells 
in" which this deposit is made belong either to the original ftesue 
of the nucleus, or to a new formation within the embryo-sac, 
mostly to the latter. (503.) 

601. Albumen maybe said to belong to all seeds in the grow- 
ing stage. In what are called albuminous seeds it persists and 
forms either almost the whole kernel,' the embryo remaining 
minute (as in Fig. 23,54, 680), or forms a largo" portion of it (I-'ig. 
13, n, 19, 21, 48, 663, 664), or, by the growth of the embryo 
displacing it, it may in the ripe seed be reduced to a thin stratum 
or mere lining to the contiguous seed-coat; or it may disap[)ear 
altogether^jis^in the seeds of Maple, Almondj Squash, I'ea, aut! 
fEelTke, which are therefore said .to be exalbumiuom. The 
difference between albuminous and exalbuminous seeds is that 
the maternal nutritive deposit is transferred to the embrjo in 



en. SepMon i>f pericarp and iilaeenl 
ir iDHluly of tlie nature o{ arilluH. liit 
ubed Mild enlarged, divided leogUiwl 
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the former during germmation, in the latter during the growth 
of the seed. 

602. Thp^ allmmpn wbh namec[ Peritpmn by Jussieu. and 
Endoi^rm by Richard ('26, note) ; but neither name has in 
sjstematic botany displaced the earlier one of Grew and Grffirt- 
ner. ButJ(oth names have recently been brought in to use t o 
distjoguist i betwe en two kinds of albumen, that formed witnin 
th^'eml)ryb-sae, wliieli"is specifically termed'EsoosrEiiM, ana mat 
formed wittiout^" which "lates the name of Perispebm. This use 
cdmpoi^^fe^ith the elymolt^ of the two words, the former refer- 
ring to a comparatively internal and the latter to an external 
portion of the seed or kernel. 

603. In most seeds the albumen is endosperm: i n Canna it 
is all perispei-m. In Njmphfea and its allies (except Nelum- 

~ ~ bium, which has none) moat of it is perieperm; 

but a thin and condensed layer of endospei-m 
surrounds the embryo, where with the per- 
sistent embryo-sac (or the apex of it) it 
forms the flesiiy sac in which the embryo is 
enclosed. It is the same in the Pepper Family 
(Fig. 679), except that there is alai^erquan- 
«ra tity of endosperm or inner albumen. 

604. When the nucleus of a ripe seed is hollow, as in the 
coGoanut and nux vomica, the formation of endosperm, which 
us ually Ijeginsnext the wall of the erabrj-o-sac, has not proceeded 
so as & filTthe cavity. The cmT)ryo-sac in the coeoanut attains 
enormous size, and the cavity" fs TniecTby the milky fluid. 

605. The texture or consistence of the albumen differs greafly. 
It is fannaceoua of. jneai]/ when, consisting mainly of starch- 
grains, it may readily be brolten down into a powder, 
as in wheat, buckwheat, &e. ; oify^ when saturated 
with a fixed oil, as in poppy-seed ; ^«A g , when 

I more compact, but readily cut with a knife, as in 

I the seed of Bariierry ; miicila^noui,_when soft and 

somewhat pulpy, as in Morning Glorj- and Mallow, 

but when dry it becomes fleshy or harder ; corneous^ 

«*' when of the texture of horn, as in coffee and the 

seed of Caulophyllnm ; and even Juny^ps in the vegetable ivory, 

the seed of Phytelephas. It is mostly uniform ; but in the nutm^, 
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m t he Beeda of Aaimin a (Fig. 680) and all the '^■'"'^'^Ttl-ABP^^ 
faiHl lj-,"'t 18 marked by transve rse linea or divisions f (;ai]aed bv 
infle xiona o r growtha of the inner aeed-coat) , giving a aectioa 
of 11 eitK^'a marbled appearance, or as if it had been slit by 
incisLona : it is then said to be ruminated. 




606. The Embrjo,^ being an initial plantlet or individual .gf a 
n eiy gen^^ra tion. is of coiirae th§ most important part of the aeed. 
To its productionj protection, and support, all the other parts _of 
tbe_fruit.Aud floweiLam. subservient-, 

607. In an embrjo of full development, namely, one in which 
all the parts are manifest antecedent to germination, these parte 
are the Caulide, otherwise called Radicle, the Cot^duiis, and 
the Plumule. (20, 30.) The first is the initial 
axis or stem, a primary internode ; the second 
consiats of the leavea of the primary no<^le ; the 
tiiird is a beginning of a farther growth which 
ia to develop more stem and leavea. gich an 
e mbn'O is UBualty u naccompanied bj a lbumen, 
baling in the course of its growth taken into 
i^gIr(moaT!gT nIo"t Hg . cot^-ledoQsl the provision ,/ «? «9 
which in other seeds is mainly ^c^uojijlated extei;^! to it until it 
is drawn upon in^germijiation. 




' The word Embn/o or Einhri/m wbs npplied to this boity in plants by- 
Bonnet (Coneid^nttions surles Corps organises), in ]T^, onA wrb introduced 
into systematic botany at alwut tlie sftme time (17(13) by Adivnson : It was 
taken np by GfETtner in ITSS. Juseieu in tlie Genera Plantarum ( 17B9) held 
to the term Corrulam {the cor aeminis) vrliich came down from CtesalpinuB. 

Being tbe germinal part of tlie eeed, the embryo of the plant, like that of 
the animal, is in general language often called Che Gerni. 



FIG. «1 Beeii nf a Violet (analropniig), 
(ft). anrldiBlMaMlmlkat&l. G8J, Vetttcal 
etnbrvo In the ail* nt Hie moalj alhiimeii. 

FIG, 6fi3. VettlMl wctlon of tliB 
embryo Mdeil round In tlie mealj slbi 

FIO. 684. Vertlc-alsectkinor thetanatrapoi 
conipletelv filling tha coats 

FIG, (MB. Seed of Delplilnlum trionrne |i 
tliaplie. an! the chalaza letteml as In Fig ffll. 
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608. The opposite extretne is an embiyo (as in Fig. 686)' 
whicb appears as a' mere sp'ect Tn the albumen, but in which 
cloB?Illll!Iljscopical Inspection may commonly reveal some differ- 
entiation, such as a slight notch at one end (that farthest re-i 
moved fromthe micropjle) of a dicotyledonous embryo, indicating 1 
the ftiture cotyledons. Indeed, in Monotropete, Orobanchaoete, I 
and Bome other [jarasitjc dicotyledonous plants, and in Orchids | 
among the monocolyledonous, the embryo is a globului' or oblong I 
[tartiele, with no adumbration of organs whatever antecedent to | 
germination. There are all grades between the most rudimen- 
tarj' and the most developed cmbrj-os. 

609. Under^Jlja.circumstajices of its formatioii (532)j the 
1-adicular.etul.af the fiuhrya iaaljraya near to and points towards 
the micropyle of the seed, viz. to what was the orifice of the^ 
ovule ; and if_the_embryQ_be^ straight, or merelj' partakes pfjhe 
curvature of the seed, the cotyledons point to the opposite 
extremity, that is, to the chalaza. 

610. The position of the radicle a 3_Tes pccts the hJlum varies 
with the diflerent kinds o^seed. In the orthotropous fonn, as in 
Helianthemum (Fig. 664) and Pepper (Fig. 679), the radicle 
necessarily points directly away fVom the hilum.' In the anatro- 
l)Ous form, as in Fig. 663, 682, and 684-686, the extremity 
of the radicle is brought to the immediate vicinity of the hilum ; 

and so it is, although in a different way, 
in the campy lotropous seed (Fig. 689, 
while in the amphitropous the 
radicle iwinta away from the hilum later- 
a» "» ally. As the nature of the ovule and seed 

ma}' usually be ascertained by external inspection, so the situation 

1 Two (eclinical lerms, early introduced by Richanl to indicate tlie direc- 
tion of the radicle (cauikle), or ratlier its relation to tlie liilum, are 

Aiititropoat, when the embryo directs its radicle away from llic hilum, as' 
it matt in all orthotropous Bceda ; 

OrChotropoas, also honiotropotu, when directed to the hilum (more etriclly to 
the micropyle close to the biluiu), as in anatropous eeeds. Tliese two terms 
arc still employed by many botanists, although Eupcrfluous wlien [he ovule 
or seed is staled to lie anatropous or orthotropous. &c. And the term 
orthotropous, so used, is IJahlc to 1>e confused with ortiiolropous as applied 
to the ovule. 

Eichard, moreover, termed tlie embryo ampkitropcus when curved or colled, 
AS In Chickwccd IFig. 689) and all such campylotropous seeds; and htUro- 
L-opois when neither radicle nor cotyledons point to the liilum, as occurs 
in the semi-anatropoua or amphitropous ovule. Many botanists describe 
the last by the expression " radicle vague," or, better, " embryo transverse." 

FIO. 6SB, 
theHune.iboi 
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bf the embrj'o within, and of its parts, may often be inferred 
without dissection. But the dissection of seeds is not generally 
difficult. 

Gil. The direction of the radicle with res pec t to the p ericarp 
is also noHce3~l)y systematic writers ; who employ the terms 
radicle superior or ascending when this points to the apex of the 
ftuit ; radicle inferior or descending when it points to its base ; 
'.entripetal^ when turned towaid tiie axis of the fruit ; cenlrifugal 
(or peritropous), when turned towai'd the sides; and vague, 
when it bears no evident or uniform relation of the Ifind to tlie 
pericarp. 

612. The position of the embryo as respects th e al bumen, 
when that is present^ i3~vanous. "ISTIBouglT more ebmmonlyln 
the axis, it is often excentric, or even external to the albumen, 
as in all Grasses and cereal Grains (Fig. 56-61) , in Polygonum, 
&c. When external or nearly so, and curved circulai'ly around 
the albumen, as in Chickweed (Fig. 690) and MirabiUs (Fig. 
17), it is said to be periphei-ic. 

613, The embryo may be verj- variously folded or coiled in 
the seed. The two cotyledons, instead of plane and straight, 
may be crumpled ; or they may be simply convobtie or rolled up 
from one edge, as-in Calycanthus (Fig. 691) ; or circinalely con- 



d ^ (% 



volute iVom the apex, as in Bunias ; or else doubled up and thus 
biplicately convolvte, as in Sugar Maple, Fig, 2, Two modi- 
fications are more common, and are of such claBsiflcatorj- impor- 
tance in Cniciferae as to need special reference. Namely, when 
cotyledons are 

Jhcnmben l (as in Fig. 692, G93) , being so folded that the back 
of one IS laid against the side of.tlie radicle ; and 

A ccumben t (Fig. 694, 695), when the edges of the pair of 
cotyledons are longitudinally applied to the radicle. These 
differences were first employed in the classification Cruciferse by 



FIG. esl. Conrolule onilpryu ofCBlynBlitliui', the npper half cut awsy. 

FIG. 6ffi. Seed of a Ctudferous plant (Sinyrobrium), wltli Incumbent ootyledona, 
lUvldad. ess. Embryo of the aame deCaclied Entire. 

FIG. est. Seed of a Cruclferoni plant (Batbaiea) vltb acciunbeut eotylBdona 
63S. The smbiTO entire. 
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Robert Brown, and were adopted as primary and bibal cliaraeters 
by DeCandoUe. 

614. As to number of cotyledons, the two tyi>e8 of embryo 
are the 

J^ opocoii/ledonnw , witft a single cotyledon, t. «. leaves at the 
first nodes alternate (39) ; and 

D irtififlfrlimy lit . with a pair of cotyledons, i. e. leaves of the 
first node in the most simple whorl, a pair, in other words, oppo 
site (21) ; with its modification of 

P oli/eotgledong^ (38) , the leaves of the first node in whorls o£- 
three, four, or more. This occure with constancy in a majority 
of Coniferee (Fig. 48, 49), occasionally and abnormally in euudry 
ordinary dicotyledonous species. 

615. There are several embryos of the cotyledonous type in 
which one cotyledon is smaller than the other, viz. the inner 
one when the embryo is coiled or folded. And in all the species 
of Abronia (a genus allied to Mirabilia, Fig. 18) this cotyledon 
is wanting, so that the embryo becomes technically monocotyle- 
donous. In another genus, the Dodder (Fig- T^. 79)! both 
cotyledons are constantly wanting ; and the plumule shows only 
minute scales, the homologues of succeeding leaves reduced 
almost to notbing. 

616. Sometimes the two cotyledons are consolidated into one 
body by the coalescence of their contiguous faces ; when they 
are said to be conferruminatt. This occurs more or less in the 
Horsecbestnut and Buckeye (Fig. 41, 42), and is striking in 
the seed of the Live Oah, Quercus virens. 

617. The general morphology of the embrjo and its develop- 
ment in germination were described at the commencement of this 
volume. And so the completion of this account of plant, flower, 
fhiit, seed, and embrj'o brings the history round to the staiting 
point. (12-19, &c.) Having mastered the morpliology and 
general structure of the higher grade of plants, the pupil may 
go on to the morphology and structure of cells (or Vegetable 
Anatomy or Histology), and to the study of Cryptogamous 
Plants in all their grades. 
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CHAPTER IX. 

TAXONOMY. 

Seohoit I. The Principles of Classitication in Natural 
History. 

618. Taxonomt, from two Greek words which signify anange- 
ment and Ihw, is the study of elaseifiGatioD. This is of utmost 
importance in Natural History, on account of the vast number 
of kinds to be set in order, and of relations (of agreement and 
difference) to be noted. Botanical classification, when complete 
and correct, will be an epitome of our knowledge of plants. 
Ari-angement according to kinds, and of siwcial kinds under 
the more general, is common to all subjects of study. But the 
ctaesiflcation in Biological Natural History, that is in Botany and 
Zoolt^y, has a foundation of its own. 

619. The peculiarity of plants and animals is that they exist 
as individuals, propagating their like from generation to genera- 
tion in a series. Of such series of individuals there are verj- 
many kinds, and the kinds have extremely various and unequal 
degrees of resemblance. There are various gradations, but not 
all gradations of resemblance. Between some, the difference is 
BO wide that it can be said only that they belong to the same 
kingdom ; between others, the resemblance is so close that it 
may be questioned whether or not they came from common 
parents or near ancestors. 

620. The rew^nition of the perennial succession of similar I 
Individuals gives the idea of Species. The recognition of un- ] 
equal degrees of likeness among the species is the foundation J 
of Genera, ORoeits, Classes, and other groups of species. 

621. ludhidnals are the nnits of the series which constitute 
species. The idea of individuality which we rec<^nize through- 
out the animal and vegetable kingdoms is derived from ourselves, 
conscious individuals, and from our corporeal structure and 
that of the higher brute animals. This structure is a whole, 
from which no part can be abstracted without mutilation. Each 
individual is an independent organism, of which the component 
parts are reciprocally means and ends. Individuality is a main 
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distinction between beings and things ; but, although the tend- 
ency to individuation begins witti life itself, it is eonipletety 
realized only in the higher animals. 

622. In plants, as also in some of the lower animals, individu- 
ality is mei^d in community. No plant (exceijt one reduced 
to tbe simplicity of a single cell, of circumsci'llfcd gi-owth, and 
without organs) is an individual in the sense that a man or a 
dog is. (16, 15C.) The herb, shrub, and tree are neither 
indivisible nor of definite limitation. Whetlier their successive 
growths are to remain parts of the previous plant, or to be inde- 
pendent plants, deijends upon circumstances ; and there is no 
known limit to budding projiagation. 

623. There is, however, a kind of social or coqjorate indi- 
viduality in those animals, or C'ommunities (whichever we call 
them) of the lower grade which are multiplied by buds or olT- 
shoots as well as by ova, and in which the offspring remains, or 
maj' i-emaiu, oiganieally connected with the stock. The i>oiy- 
pidom or p)olyparium commonly has a certain limitation and a 
definite fonii ; and certain polyps may become oi-gans with 
special functions subordinate to the eommoti weal. This is 
more lai^ely true in the vegetable kingdom. So that for de- 
scriptive purposes, and in a just although somewliat loose sense, 
the herb, siirub, or ti-ee is taken as an individual. But only 
while it forms one connected bo<l3'. OfTshoota when se|)ai-ately 
established are equally individuals in this sense. 

624. What it is in plants wliicli philosophically answers to tlie 
individual in tJie higher animals is another question, to which 
various answers have been given.' Some insist that the whole 
violative product of one seed makes one individual, whether 
connected or separatui:! (as may happen) into a million of plants. 
But a common and less strained view restricts the individual 
to such protluct only while organicallj' nnit«d. Others (of 
which Thouai-8 at the beginning and Bmun at tlie middle of the 
present century are leading examples) take each axis or shoot 
with its foliage to lepresent the individual, of which the leaves 
and their homolc^uea are oigans, the branches being usually 
implanted upon tlie parent axis as this is implanted in the soil, 
but also equally capable of producing niots by which they may 
make their own connection witli tlie soil. Ktill otliei-s, on pi-e- 



1 For tlie hiatoiy of opinion upon anil a full presentation of this topic, 
>ee AlcxanilGr Braun's Memoir (originally publislicil in die Abliandl. Akad. 
Wisscnsuhaften zd Berlin, 185.3), Daa Individimm der Pflanze. &c., and n 
translation by C. V. Stonu in Amer. Jour. Sci. ser. 2, xix. xx. 185S. 
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cisely similar grounds, cany the analysis a. step farther, and 
I'^ai-d each phjtomer (16) as the individual. Finally, some, in 
view of their potentjalty independent life, take the cells, or units 
of anatomical struoture, to be the true individuals ; and this 
with sufficient reason as regards the simplest cryptogamous 
plants. Upon the view hci-e adopted, that plants do not rise 
high enough in the scale of being to reach tnie individuality, 
the question is not whether it is the cell, the phytoiner, the shoot, 
the tree, or the whole vegetative product of a seed which answers 
to the animal individual, but only which is most analogous to it. 
In our view, its analogue is tlie cell in the lowest grades of vege- 
table life, the phjtomer in the higher.' But, m botanical de- 
SGiiption and classification, by the individual is meant the herb, 
shrub, or tree, unless otherwise 8i>eciiied. 

625. fttecies in biological natural history is a chain or sei-ies 
of oi^nisms of which the links or component individuals are 
parent and ofl'spring. Objectivelj, a species is the totality Oi 
beings which have come from one stock, in virtue of that moU 
general fact that likeness is ti-aneinitted from parent to progeny. 
Among the many dcfmitions, that of A. L, Jusaieu is one of the 
briefest and best, since it expresses the fundamental conception 
of a species, i. e. th e perennial s uccession of similar Individuals 
p eipetuated by gene ration. 

ti-i&. in e two cle menta of species are; 1, communjtj;of origin ; 
and, 2, similarity ot' tlie compone nrih(nviilaaIsr"'But the degree 
of similarity is lariable, and the fiict of genetic relationship can 
seldom be established by observation or historical evidence. It 
is from the likeness ttiat the naturalist ordinarily decides that 
such and such individuals belong to one species. Still the like- 
ness is a consequence of the genetic relationship ; so that the 
latter is the real foundation of S|>ecic3. , * . 



' For just aa miccesBive branvbcB Hre repotitions and progeny of the 
parent brancli or stem, the phytomera of the branch are rcpptitinns and 
progeny each of the preceding one, so forming a genes of vegetative 
generatinna ; nnil the whole tree miglit almost as well represent (ho individ- 
ual as one of its branches. The phytomer, as well as tlie braneli. is capable 
of completing itself bj producing mola, but is itself indivisible except by 
mutilation. Least lenable of all ie the conception that the whole product 
of a seed may be taken to repreaenl the vegetable individual For then 
individuals increased by buds and division are wholly unlimited boCii in ex- 
tent and in duration, so far as obeervation can show, and a multitudinous 
race, not only of the present and past, but perhaps in perpetuity, may con- 
sist of a single individual. There are, indeed, theoretical reasons for infer- 
ring that a bud-propagated race may not last so long as a seed -propagated 
spetnea : but there is no proof of it. See Darwiniana, Art. xii. 
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627. No two individaala are exactly alike ; and offspring of 
the same stock may differ (or in their progeny may come to differ) 
strikingly in some particulars. So two or more foi-ms wliich 
would have been regarded as wholly distinct are sametiines 

^ proved to be of one species by evidence of their common origin, 
or more commonly are inferred to be so from the observation of 
a series of intermediate forms which bridge over the differences. 
Only observation can inform us bow much difference is compat- 
ible with a common origin. The general result of oltservation . 
is that plants and animals breed true from generation to genera- 
tion witliin certain somewhat indeieiminate limits of variation ; 
that those individuals which resemble each other within such 
limits interbreed freely, while those with wider differences do 
not. Hence, on the one hand, the natui-alist recognizes Varieties 
or differences within the species, and on tlie other Genera and 
other superior associations, indicative of remoter relationship of 
the species tJiemselves. 

628. Varieties are foi-ms of species marked by characters of 
less fixity or importance than are the species themselves. They 
may be of all grades of difference ft-om the slightest to the most 
notable : they abound in fi'ce nature, but assume particular 
importance under domestication and cultivation ; imder which 
variations are most prone to originate, and desirable ones are 
preserved, led on to ftirther development, and relatively fixed. 

629. If two seeds from the same pod arc sown in different 
soils, and submitted to different conditions as resi>ects heat, light, 
and moisture, the plants that spring fi'om them will show marks 
of this different treatment in their appearance. Snch differences 
are continually arising in the natural coui-se of things, and to 
produce and increase them artificially is one of the objects of 
cultivation. Striking as they often are (esiiecialty in annuals 
and biennials), they are of small scientific consequence. When 
spontaneous they are transient, the plant either outlasting the 
modifying cause or else succumbing to its continued and graver 
opeiation. But, iu the more marked varieties which alone de- 
serve the name, the cause is occult and constitutional; the 
deviation occura we know not whj', and continues throughout 
the existence and growth of the herb, shrub, or tj^e, and con- 
sequently thraugh all that proceeds from it by propagation from 
buds, as by offsets, lajers, cuttings, grafts, &c. 

630. Some varieties of cultivation originate in comparatively 
Blight deviations from the tj-pe, and are led on to greater differ- 
ences by strict selection of the most marked individuals to 
breed trom. Most appear as it were Aill-fledged, except as to 
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Inxiuiance or development, more or less under the control of 
conditions, their origin being wholly unattountable. Thej- arise 
in the seed-bed, or sometimea fk>m buds, which as the gardeners 
say "«p(*r(."' That h, some seedlings, or some shoots, are 
nnlike the rest in certain partiL-ulara,' 

631. M"°t ''■■fip*''"', ,"iT ^nate in t he^gged, and tlierefore.tha. 
foun dation for them, wha tever it m ajJlP, '" '"''1 in fW^I'"' r^p"^ 
i juction . iiQt Jiud-vanation, or the " sporting" of certain buds 
info characters in branch, flowei', or frnit unlike those of the 
stock, is known in a good number of plants.' It might also 
occur in corals, hydras, and other compound animals propagated 
by budding. Once originated, these varietieB mostly persist, 
like seedling varieties, through all the generations of budding 
growth, but are not transmitted to the seed. 

632, Upon the. general principle that progenj' inherits or tends 
to inherit the whole character of the {>arent, all varieties must 
have a tendency to be reproduced by seed. But the inheritance 
of the new features of the immediate parent will commonly be 
overbome by atavism, »'. e. the tendency to inherit from grand- 
parents, gi-eat- grand -parents, &c. Atavism, acting through a long 
line of ancestrj-, is generally more powerful than the lieredity 
of a single generation. But when the offspring does inherit the 
j>ecuUaritics of the immediate parent, or a part of them, its off- 
spring has a redoubled tendency to do the same, and the next 
generation still more ; for the tendency to be like parent, grand- 
parent, and gi-eat-grand-parent now all conspire to this result 
and overpower the influence of remoter ancestrj-. Close-breed- 
ing (398) is requisite to this result. In the natural wild state, 
varieties — many and conspicuous as they often are — must be 
much repressed by the prevalent cross-fertilization which takes 
place among the individuals of almost all species. Cultivators and 
breeders in fixing varieties are careful to secure close breeding 
as far as this is possible. This has fixed the i^artic^ilar sorts of 
Indian Com, Rye, Cabbage, Lettuce, Radishes, Peas, &c., and 

' Both the technical EngllBh term. Sport, and its Latin equivalent, Liaiu, 
are sometimes used for bud-vunation only, yet as commonly for seofiling 
rariation nleo. ' 

* Darwin assumes that variation is of itself indefinite or vapue, lendiiif; ' 
in no particular direction, but that direction is wholly given by the elimina- \ / 
tion in tile stru^le for life of all but the fittest for the conditions. But 
what ne observe in the seed-bed does not enggeet this view. N'a^li, Brsim, 

and myself ineline to the opinion that each plant has an inherent tendency 
to VBTiBtlon in i:ertHin geneTsl directions. 

* A list of knoivn bud-varieties is given in Darwin's Varialion of Animals 
and Plants under Dumestication, Chapter xl. 
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indeed of nearly all our varieties or cultivated anDual and bienui&l 
esculent plants, as well as of several perennials, many of which 
have been fixed through centuries of domestication, while others 
are of recent estabUshment. What is now taking place with 
the Peach in this country may convince us that heritable varieties 
may be developed in trees as well as in herbs, and in the same 
manner; and that the reason why most races are annuals or 
biennials is because these can be perpetuated in no other way, 
and because the desired result is obtainable in fewer years than 
in shrubs or trees. Vari eties of thi s fivit-y of (■ha.rm-if r iirp (yilli>il 

633. Races fLat. Proh s). A race, iu this techuicaLficaaejaf 
th e term , is a varietj; which is perpetuated, "'^'l "liUfijIfr"'^ 
certai nty~by _sex ual propagation. This distinction of varieties 
pertains chiefly to botany. In the animal kingdom alt permanent 
varieties must be races. So are all indigenous varieties of 
plants.' In most of these, the position of species and variety is 
more or less arbitrary or accidental, and capable of interchange. 
What is called the species may be only a commoner or better- 
known form, or the one first recognized and named by botanists ; 
whence the other forms as they come to be recognized are made 
to rank in the books as varieties. Instead of one varying from 
the other, all the forms have probably varied ages ago from a 
common type. 

634. These varieties of the highest order and most marked 
characteristics, being perpetuable by seed, have the principal 
attributes of species. They are a kind of subordinate derivative 
species. Hence they are sometimes called Subspecies. We 
judge them not to be so many species, either because in the case 
of cultivated races we know something of their origin or history, 
and more of the grave changes which long domestication may 
bring to pass ; or because the forms, however stable, differ 
among themselves less than recognized species generally do ; or 
because very striking diiferencea in the extremes are connected 
by intermediate forms. And our conclusions, it must be under- 
stood, "are not tacts, but judgments, and hii^ely fal Utile judg- 
ments."* For while some varieties appear stiikingly different, 
some species are very much alike.* 

' The Honieradisli anil a few other plants of gpontaneous |;rowth, wlilch 
Ihrongh long dependence on bud-propagation eeem to have bot llie power 
of Belling seed, can hardly be called varietieg. 

^ Dflrwiniana, 35. 

' Wherefore, eince we hardly need the terra race in the reslrieted senae 
of Beed-propBfTBted variety, It is sometimes convenient to use it in the man. 
ner proposed by Bentham (Anniversftry AddresB to the Lionenn Society, 



sdbyGoO^k' 



THB PttlNCIPLBS OF CLASSIFICATION. 321 

635. One distinction between varieties and Bpecies is note- 
worthy and important, even if it may not sene as a criterion. 
T he individuals of different varieties in |)tant8 interbreed as freely 
as do those of t h e same variety an d are eqLuallj' p ro li fic. Their 
union produces, 

636. froBS-breeds.' In nature, cross-breeding doubtless re- 
presses vanation or prevents the segi'^ation of varieties into 
what would be ranked as species. In cuttivation and domesti- 
cation, it is turned to imiMrtaot account in producing intermediate 
new varieties (cross-breeds) variously combining the different 
excellencies of two parent individuals or two varieties. Thus 
the great number of forms produced by variation (especially as 
to flowers and fruits) have been further diversified, and selected 
forms improved for special uses by judicious combination. 

637. In general, the individuals of distinct species do not 
interbreed, although many are capable of it. There is great 
diversity in this regard among plants, some (such as Willows, 
Verbascums, and Verbenas) interbreeding freelj' and reciprocally ; 
some interbreeding in one direction, but not reciprocally ; others,, 
even when very similar, refusing to unite. But. on the whole, 
there seems to be few nearly related sjiecies in which the pollen 
of the one cannot be made to act upon the ovules of the other 
bj- jKrsistent and proper management. Such crossing is an 
important resource in horticulture. Crossigg. QL.apeeies,.wheD 
successful, produces 

3!t». iHybriJ s. Ill these, the characteristics of the two species 
are combined, sometimes in equal proportions, sometimes with 
great preponderance of one or the other parent; and there is 
often a difference in the result in reciprocal fertilizations. Hy- 
brids do not plaj- a very prominent part in nature, apart from 
cultivation, although the limits of some species may be obscured 
by them, possiblj' of more than is generally 8upi>osed. In the 
animal Itingdom, all the most familiar hybrids are sterile : in the 
vegetable liingdom, a majority maj' have a certain but very low 
degree of feftOitj"; but this is abo the case in many unions 



Uaj', 1869, 6) as the cominon degignntion of an; group or collecllon of indi- 
viduals whose characters are continued throagh eu(K:essive generations. 
whether it be permanent variety, subspecies, epecies, or group consisting 
of veiy similar species, the term not implying any decision of this question. 
If this use of the lerm race prevails, Si^ispeciei will probably take its place 
as the designation of the highest grade {if variety. The objection to this is 
that the subspeclfic and specific names would be more liable to be confused. 
' Half-breed is B common equivalent term in the animal kingdom : Latin, 
iliatua or Mixta* : French, M6i*. 

21 
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witbiD the species, and eepecialiy in the applicatioa of the pollen 
to the sdgma of the same blosaora. Commonly tl>e Bterility of 
hybrids is owing to the impotence of tlie staniMiB, whit4i perfect 
no pollen ; and moat such hybrids maj' be fertilized by the ptJlen 
of the one or the other parent. Tben the offspring either in 
the first or second generation reverts to the fertilizing species. 
Moreover, certain hyhridB, such oa those of Datura, which are 
ftilly fertile per «, divide in tlie offspring, partly in the first gen- 
eration, and completely in two or tliree sncueeding generations, 
into the two component species, even when close -fertilized.' (In 
part this may come from adventive embryo-formation, 633.) 

639. There appears, therefore, to be a real ground in nature 
for species, notwithstanding the difficulty and even in^xis^bi^ty 
in many cases of defining and limiting them. 

640. Speeiet is taken ns the unit in zoological and Iwtanicai 
classification. Important as varieties are in some i<espects, 
esperaally under domestication and cultivation, they figure in 
scientific arrangement only as fractions of species. Species 
are the true subjects of classification. The aim of systematic 
natural history- is to express their reladonship to each oth«'. 

641. The whole ground in nature for tlie classification of spe- 
cies is the obvious fact that s]>eci^ resemble or differ from each 
other unequallj" and in extremely various degrees. If this were 
not so, if related species diffeiwl one from another by a constant 
quantity, so tiiat, when arranged accoi-ding to their resemblances, 
the first difibred tmm tlie second about as much as the second 
tcom the third, and the thiirl from the fourth, and so on, — or if 
the species blended as do the colors trf the rainbow, — tlien, with 
all the divel^ity in the vegetable kingdom there actually is, there 
could be no natural foundation for their classification. The mul- 
titude of species would render it necessaiy to classify them, but 
the classification would be wholly artificial and arbitrary. The 
actual constitution of_IJie vegetable kingdom, liowe veri.as ap- 
pears fi-om obseiTation, is that some species resemble each othffl 
ve^y' closely Indeed, others di^ as wi(itiIj:Jai^'po9sib'Ie,"an3'l>e- 
tween these the most numerous and the most various grades of 

I Attording to Naudin in Comple* Rendus, xlix. 186B, & Iv. 1863. See 
also Naudin'a memoir on hybridhy in plants in Ann. Sci. Nat. ser. 4, xix. 
1863, pp. 180-203, & in Mem. Atati. Svi. . . . For the literature on vegctsble 
liybrids, see K<:e1reuteT, Nat-hritht, &c., 1761, and Appendices, 1763-1786; 
Herbert, on AinaryllidacME, 18-17 ; C..F. Offirtner, VerBiuilic nod Bpobac-htun- 
gen ucbcr die Bastarderaeugung in Pflanzenreioh, 1849; Wichura, IMe 
Bastanibofruclitung iin PflanzenreiclL. crlauterlert an dun Bsatanlen der 
Wifidei] ; aod tlie memoir of Naudin referred to. 
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resembUa ce or difference are prese nt ed, but alwigs 

fcs t tendencj' to co mixise groupa or asaociationa of resembling 
apec ieS) — groups the more numerous and app arently the le^ 
definite in prop oi-tiop to the n umber and the nearness of the 
po inta of rese mlj|apggj_.'i'bgae vgnioua associationa the iiaturaljaf 
endeavors to expi'eas, a s far as is necess ary or jn-actiuablej by a, 
series of generalizationa^ the lower or particular included in the 
higKer or more comprehensive. All kinds ' of" dlflferenees are 
taken iiito" "account, out only tue most constant anddefinite ones 
ar6 relied OB td¥'cIiaracteTs, i. e. diatingnishing marks. Linnjeus 
ancTtlie naturalists of his day used names for only three grades' 
of association, or groups superior to tpecieg, viz. the Gentts, the 
Order, and the Class ; and these are still the principal members 
of eiaasification. 

642. Gen era ^plu r al of Gentu\ art) ^f. mrm partif^iila f p r 
special groups of rehtted specie s. They are groups of speeieB 
which are much alili:e in all or most respects, — which are con- 
atructed, so to say, upon the same particular model, with only 
circumstantial diSereocea in the details. They are not neces- 
sarily nor generally the lowest definable groupa of si>ecies, but 
are the lowett most dtarly definable groups wliich the botanist 
recognizes and accounts worthy to bear the generic name ; for 
the name of the genua with that of the species added to it is the 
scientific appellation of the plant or animal. Constituted aa the 
vegetable and animal kingdoms are, th e recognit ion of genera, or 
groupa of kindred species, ia as natural an operation of the mind 
as ia the conceptioo ^> f pppripk frnm t,hp pB.mi-iHt.i»ii of like indi- 
vidua hi, Tliia is because many genera are so strongly marked, 
at least so ftir as ordinary obsen-ation extends.. Every one 
knows the Rose genua, composed of the various species of Rosea 
and Sweetbriers; the Bramble genua, comprising Raspberries, 
Blackberries, <&c. , is popular]}' distinguished to a certain extent ; 
the Oak genus is distinguished from the Chestnut and the Beech 
genus ; each is a group of species whoae mutual resemblance is 
greater than that of any one of them to any other plants. The 
number of apecies in such a group ia immaterial, and in fact ia 
verj- diverse. A genua may be represented by a single known 
species, when its peculiarities ai-e equivalent in degree to those 
which characterize other genera. This case often occurs ; al- 
though, if this were universally so, genus and species would be 
equivalent terms. If only one species of Oak were known, the 
Oak genus would have been aa explicitly discerned as it is now 
that the si^ciea amount to three hundred ; and better defined, 
for now there are forms quite iDtennedlate between Oak and 
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Chestnut. Familiar illustrations of genera in the animal king- 
doni are furnished bj- the Cat kind, to whieh belong the domestic 
Cat, the Catamount, the Panther, the Lion, the Tiger, the Leop- 
anJ, &c. ; and by the Dog kind, whit;h includes with the Dog 
the different species of Foxes and Woives, the Jackal, &c. The 
languages of llie most barbarous as well as of civilized people 
ever3-where show that tliey lin\-e recognized such groups, Ka£u- 
rslists merely give to them a greater degree of {»«c)sion, and 
indicate what tlie points of agreement are. 

643. If most gcnc-ra were as conspicuous I3' marked as tbose 
fi-om which these illustrations are taken, genus would be as defi- 
nitelj- grounded in nature aa siwciea. But ^xipularly recognized 
genera, rightly based, are comi>arativel3' few. Popular nomen- 
clature, embodj'ing the common ideas of people, merely ^owa 
that generic gi-oups are recc^nizable in a considerable number 
of cases, but nut that the whole v^elablc or the whole animal 
kingdom is divisible into a definite number of such gi-oups of 
equally or somewhat equally related species. The naturalist 
discerns the ground of genera in characters which the casual and 
oixlinarj- observer overlooks ; and, taking the idea of genera 
fram the numerous well-marked instances as the norm, applies 
it as well as possible to the less obvions or less natural cases, and 
groups all known species nnder genera. Resemblances among 
the species when rightly grouped into genera, though real, are 
often so unequal in di^ree, that certain species may be about as 
neai'Iy related tu neighboring genera. So that the recognition of 
genei-a e%'en more than of species is a matter of judgment, and 
even of conventional agreement as to how and where a certain 
genus shall be limited, and wliat particular association of species 
shall hold the iK>sition of genus. All the species of a genus must 
accoixl in every im[x>rtant stracture ; but extended obserialipn 
only can settle the question as to what are important and what 
are incidental characters. For example, the pinnaliHd oi' sinu- 
ate leaf might have been tliought as essential to the Oak genus 
as the aconi-cup ; but many Oaks are now known with entire 
leaves, resembling those of Willow or Laurel, An open acom- 
eup Iwset with imbricatetl scales is a chai'acter common to all 
l-kiropean and American Oaks ; but in numerous Asiatic species 
tlie cup beai-s eoneentiic or spiral lamellffi instead, and in others 
the cup tfJies the form of a naked and closed sac. Maples have 
polmately-veined and lobed leaves ; but one species has undi- 
rided and pinnatelj'-veined leaves. The Apple and the Pear 
under one ^^ew are of the same genus, under another they rep- 
Msent different genera. 
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644. Tfae genos must be based on close reladonehip of spedes, 
but not necessarily on the closest. Raspberries differ from 
Blackberries, but must be ranked in the same genus ; and so of 
Plums and Cliemes. For the groups which are to bear the 
generic name must be as distinct and definite as possible. 

645. Order g are to gene ra what genera are to species. Tliej' 
are groups of a Ligher rank and widfir comprebenston, expressive 
of more general resemblances, or, in other language, of remoter 
relationship. As all species m ust be ra nked in. . g en era, _ so all 
fn^ npra miiat In; riinked tu o ixlers. Fa milv in b otany is synouj^- 
mous wi th order : at least o atural orders and families (however 
difltinguishecl in zoologj') have always in botany been int^r- 
chaji geable terms, and, wilj pi-o^ ably socontinue.' 

646. As examples of orders in the vegetable kingdom take 
the Oak family, composed of Oaks, Chestnuts, Beeches, &c. ; 
the Pine family, of Pines, Spruces, Larches, Cedars, Araucaria, 
Cypresses, and their allies ; the Rose family, in which Brambles, 
Stiawberries, Plums and Cherries, Apples and Pears are asso- 
ciated irith the Rose in one somewhat mulU&rions order. 

647. Classes are to ord ers what th ese, are to genera. They 
express sfiTI more comprehensive relations of species ; each class 
embratang all those species which are framed upon the same 
bi'oad plan of structure, however differently that plan may be 
carried out in particulars. 

648. KlngdoM must be added, to represent the highest gener- 
alization. All subjects of biological classiRcation belong either 
to the vegetable or animal kingdom. Mineralogy, Chemistry, 
&c., may use the same terms (genus, species, &c.) in an analo- 
gous way ; but the classification of substances rests on other 
foundations than that of beings. 

649. The sequence of groups, rising from particular to univer- 
sal, is Speciei, Genus, Order, Clot*, Kingdom ; or, in deacendii^ 
from the universal to the particular, 

Ejngdoh, 
Class, 

Order, 

Genus, 



' Order is the older term, and that which associates best with t^ technical 
lAtia names. Family is a happy term, which Bseacialea i-taelf well with 
English names. But its use ie attended with tliU incongruity, that the tribe 
(663) in natural history classification is aubordioate to the family. In 
zoologj', order Is distinguished from family as the next higher grade. 
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650. Thia is the common fhimework of natural history classi- 
fication. All plants and all animals belong to some species ; 
every species to some genus ; every genus to some order or 
femily ; eyery order to some class ; every class to one or the 
other kingdom.' But this framework, altliough all that is re- 
quisite in some parts of natorai Iiistory, does not expi-ess all the 
observable gradations of relationship among species. And even 
gradations below sjiecies have sometimes to be classified. The 
series is capable of extension ; and extension is often requisite 
on account of the large number of objects to be arranged, and 
the various degrees of relationship whi(;h may come into view. 

651. This is effected by the iuterealation of interaiediate 
grades, to be introduced into the system only when there is 
oc-caaton for them. And in boteny one or more grades superior 
to the classes are needful ; for first and foremost is the great 
division of all plants into a higher and a lower Series ' (or sub- 
kingdom) , the Phtenogamous and the Cryptogamous, 

Co2. The gi-adcs interealatctl into the long-estabUshed sequence 
of Class, Order, Genus, and Si)ecies, with new namea, are mainly 
two, Tribe and Cohort. 

653. Tribe lias been for a generation or two thoroughly estab- 
lished in both kingdoms, as a grade inferior to order and supe- 
rior to genus. In botanical classification, much use is made of 
this grade, ir enera being cronn^il iiitf) tl^j^s. 

654. Cohort (Lat. Cohort) is of more ixtcent introduction, at 
least in Botany, but is becoming established fur a grade next 
above that of order. Ofdcrs are j;rou|)cd into col forts. Lindley 
hit upon a good English name for this grade, that of Alliance. 
But this word has no available Latin equivalent; while cohort 
takes equally well a Latin or an English form. 

655. Finally, each grade is capable of lioing doubled by the 
rect^ition of one like it and immediately suboi'dinate to it, and 
with designation directly expressive of tlie suboiVtination. For 

* Not recognizing Hsetkel'B lliird kingJom of Protist*. fOnBiBting of thtwc 
lowest forme of being from whicli the animal and vegetable kingdoms 
emerge. 

2 Answering to the French Emhranchtmenl in zaalngy. For this it J9 pro- 
posed lo use tlie word Divttion (Diehio) : sec Laws of Botanieal Nomencla- 
ture s<Iopte[l by tlie Intemational Botanical Congress hctil nt raria in 
AuguBl. 18d7 : logetlier with a Historical Introiluetion and a CommcDlary, hy 
Alph. DeCandolle, — English translation, London, 1868; the original French 
edition, Paris. 1867. Perhaps no belter name tan be found ; but the elder 
DeCandolle brought Divlalo into common use for a grade subordinate to 
tribe. Endliclier employed the tenn Regio. We have twed -Sen'**, and 
mnch prefer it. 
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example, if Dicotjledones and MonocotjIedoDes be tiie two 
clasaea of Phtenogamia, the former (and only the fonner) is 
divided upon very inipoitant characters into two branches, of far 
higher rank than the cohorts, viz. the Angiospermie and the 
Gymnosijcrrate, which take the name of SrsCLAsaES. Ordere, 
especiallj" the more compreheusive ones, often comprise two or 
more gi'oups bo distinct that it may fairly be a question wliethcr 
they are not of ordinal rank : anch take the name of Nubordebs. 
Tribes in like manner may comprise groups of similar relative 
value : these are Subtribes. Genera may comprise sections of 
species which might almost as well rank as genera themselves : 
to mai'k their imixirtance and pretension (which may come to 
be allowed), they ore termed Subqenera. Finally, forms which 
are ranked as varieties, but which may establish a claim to be 
distinct species, are sometimes termed Scbspecies. Even wliat 
we regai'd as a vai-iety may comprise more or less divei'gent 
forms, to be distinguished as Scbvarieties. 

656. Some of the larger and most divereified oi-ders, tribes, 
genera, or species may require all these analj-tical appliances, 
and even more, for their complete elucidation ; while others, 
comparatively homogeneous, offer no ground for them. But 
when these grades, or some of them, come into use, they are 
always in the following sequence : — 

KINGDOM, 
— . Sbrieb or Kviaion, or Sub-kingdom, 

Subclass, 

-1— Cohort, 
- — -Ohder or Familf, 
Suborder, 
- . ,Tribe, 

Subtribe, 
— -•, Gehcs, 

Subgenus, 

. _Sectioi 



Subvariety, 

657. irgture m«I Metnlns of Afflnltr. These grades, the higher 
including tlie lower, denote degrees of likeneaa or difference. 
Plants belonging respectively to the two great series or primary 
divisions may accord only in the most general respects, in that 
which makes them plants rather than animals. Plants of the 
same variety are generally as much alike as if they were of tlife 
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same immediate parent^^. All plants of the same epeciei are 
30 much alike that tbey are inferred to have deaceaded iVom 
a common stock, and Uieir differences, however grave, ate sup- 
posed to have arisen from subsequent variation, and the more 
marked differences to Lave become fixed through heredity. This 
i a included in the idea of species. Descent from a common 
origin explaTm tTicTREcnesS, and IS'Qie only cxiplana lion of it. 

608. Biit what is the explanation of the likeness between the 
species themselves? As respects nearlyrelated species, the answer 
is clear. Except for practical purposes and in an arbitrary- 
way, no certain and unfailing distinction can be drawn between 
varieties of the highest grade and species of closest resemblance. 
It cannot reasonably' be doubte«1 that they are of simitar origi- 
nation. Then there are all gitidations Iwtween very closely and 
less closely related species of the sama genus of plants. 

659. The Theory of Deseeat, that is, of the diversification of the 
species of a genus tlirough vai-iation in the lapse of time, aflords 
the only natural explanation of their likeness which has yet been 
conceived. The alternative supposition, that all the existing 
species and forms were originally created aa they are, and have 
come down essentially unchanged from the beginning, offers no 
explanation of the likeness, and even assumes tliat there is no 
scientific explanation of it. The hypothesis that the species of 
a genus have become what they ai-e by diversification through 
variation is a very old one in botany, and has from time to time 
been put forwaixl. But until recently it has had little influence 
upon the science, because no clear idea had been formed of any 
natural process which might lead to such result. Doubtless, if 
variation, such as Ijotanists have to i«cognize within the species, 
be assumed as equally or even more operati\'e through long ante- 
rior periods, Uiis would account for the divei-sifl cation of an 
original species of a genus into several or many forms as differ- 
ent as those which we recognize as species. But this would not 
account for the limitation of species, which is the usual (but 
not universal) characteristic, and is an essential part of the 
idea of species. Just this is accounted for by 

660. Natural Selection. This now familiar term, proixised by 
Charles Darwin, was suggested by the 0|>erations of breeders in 
the development and fixation of races for man's use or fancy ; — 
in animals by breeding from selected parents, and selecting for 
breetiing in each generation those individuals only in which the 
desired points are apjjarent and predominant ; iu the seed-bed 
by rigidly destropng all plants which do not show some desirable 
variation, breeding in and in from these, witli strict selection of 



3d by Google 



THE PEINClPLEa OIT CLASSIFICATION. 329 

the most variant form in the particular Una or lines, until it b«- 
comes fixed by iieredity and as different from the primal stock 
as the conditions of the case allow. In nature, the analogous 
selection, through innumerable generations, of the exceedlugly 
small percentage of individuals (as ova or seeds) which ordi- 
narily are to survive and propagate, is made by comtietition for 
food or room, the attacks of animals, the vicissitudes of climate, 
and in fine by all the manifold conditions to which they are 
exposed. In the Struggle for Life to which they are thus inevi- 
tably exposed, only the individuals best adapted to the circum- 
stances can survive to maturity and propagate Uieir like. This, 
Sarmval of the Fittest, metaphorically expressed by_ the_ plunse 



latural selectlonTis in fac t th e destmc tion of ail we^er com - 
p etitors, or of all which, howevei- thev miyb i bn favffiy;) }'-y "t^^py 
c onditions, are not the most favored und er_ the_a_ctual ci rcum- 
stan ces. But seedhngs varjing, some in one direction, some iST 
another i are thereby adapted to different conditions, some to one 
kind of soil or exposure, some to another, thus lessening the com* 
petition between the two most divei^ent forms, and favoring their 
presen'ation and farther separation, wiiile the inteiwediate forma 
perish. Thus an ancestral type would become diversified into 
races and species. Earlier variation under terrestrial dianges 
and vicissitudes, prolongeil and various in geological times since 
the appearance of the main types of vegetation, and the atteodaat 
extinctions, are held to account for genera, tribes, orders, Ac, 
and to explain their actual afHnities. Affinity under this view 
is consanguinity ; and classiiication, so far as it is natural, ex- 
presses real relationship. Classes, Oriera, Trilws, &c., are the 
earlier or main and successful branches of the genealt^ical tree, 
genera are later branches, species the latest definltelj' developed 
ramifications, varieties the developing buds.' 

661. Except as to those changes in size, luxuriance, or depau- 
])eratJon and the tike, in which plants, especially seedlings, 
respond promptly to external influences, as to heat or col<l, 

' For tht! inception of this theory of descent in Hie form whl<:li has within 
tlie last Iwenly years profoandly affected natural hielory,and »ievelope<l a 
topious literature, aee a short paper On tlie Variation of Organic Beinga in 
a State of Nature ; On tiie Natural Means of Selection ; and On the Com- 
parison of Domestic Races and True Species, by Cliarlcs Darwin, also Ou 
the Tendency of Varieties to depart inilefinitely from the Original Type, by 
Alfred Ruesell Wallace, both read to the Linnean Society, July 1, 1858, and 
published in its Journal of the Proceedings, lit. (Zooli>B;y) 45-62. For the 
development of the doctrine, see Darwin's "Origin of Species by Means of 
NatDral Selection," "The Variotion of Animals and Plants under Domes. 
tieatinn," and various otiicr works; Wallace's "GeoKrapli'cal Distribution 
of Animals," Ac. For sonic expositions, see Gray's " Darwiniana." 



3d by Google 



330 TAXONOMV. 

moisture or dryness (which are transient and comparatively 
UDiinix)rtant) , vaiiation, or the unlikeiieas of progeny to parent, 
is occult and inexplicable. If sometimes called out by the 
external conditions, it is by way of intei-nal response to them. 
In Darwin's conception, variation of itself does not tend i n any 
onejiarticiilar direction"; fie apirears to attribute all adaptation 
toJ;lie sorting whicli results fi^om the strugglc'Tor existence and 
the sui-vivai of tbe_ fittest. W e have suppoSat.'a nd'Wtegfitl TSBes 
a similar view,' tha t each plant has an internal tenden cy oT^ re- 
disposition to vary in jome ilifections i-athei-^tliali otfiers ; llom 
wluch, under natural selection, the aetual difJS i'entia E ions and 
adaptations have proceeded. Under this assumption, "and taken 
as a working hypothesis, the doctrine of the derivation of species 
aenes well for the co-oitlination of all the facts in botany, and 
affoi'de a probable and reasonable answer to a long series of 
questions which without it are totally unanswerable. It is sup, 
ported by vegetable paleontology, which assures ua that the 
plants of the later geological periods ai-c the ancestors of the 
actual flora of the world. In accordance with it we may explain, 
in a good degree, the present distribution of species and other 
groups over the world. It rationally connects the order of the ■ 
appearance of vegetable types in time witti the grades of differ- 
entiation and complexity, both proceeding from the simpler, or 
lower and more general, to the higher and more diffei-entiated 
or special ; it explains by inheritance the existence of function- 
less parts ; throws light upon the anomalies of parasitic plants in 
their various gradations, upon the assumption of the most various 
functions by moiithologically identical oi^ns, and indeed illumi- 
nates the whole field of morphologj- with which this volume has 
been occupieil. It follows that species are not " simple curiosities 
of nature," to be catalogued and describetl merelj', but that they 
have a histon'^ the records of which are impi-essed upon their 
structure as well as traceable in tlieir ge<^vaphical and palieon- 
tological distribution This view, moreover, explains the re- 
miikable tatt that the characters in which the affinities of 
plants aie mamh discerned (and which therefore serve best 
for oideis tubes and other princi|)al groups) are commonly such 
as aie CMdentli of small if any importance to the plant's well- 
being, and that they i-un like threads through a series of species 
of the greatest <livei'sity in habit, mode of life, and paiticnlar 
adaptations to conditions.* 

' EntsteliuQg unil Bcgriff clornaturiiEstorisclion Art. Zwcile Auflage, ISOii. 

2 This is a corollary of natural selettioii, whioli can take efEect only 

upon useful tliaracters, i. e. upon ftrnclurcs \vliii;h play some active par* 
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662. The fixity of species under this view is not absolute and 
universal, but relative. Not, however, that specific changes are 
necessitated in virtue of any fixed or all-control lii^ natural law- 
Some of the lowest forms have existed essentially unchanged 
through immense geological periods down to the present time ; 
some species even of trees arc apparently unchanged in the lapse 
of time and change of conditions between tbe later tertiary period 
and our own day, during which most others have undergone 
specific mollification. Such modifications are too slow to efiect 
in any wise the stability and practical application of botanical 
classification. 

Sectioh II. Botanical Classification. 

C63. Natoral and Artificial Classificatioiis may be distinguished. 
A natural classification in botany aims to arrange all known plants 
into groups in a series of grades according to their resemblances, 
and their digreca of resemblance, in all respects, so that eauh 
species, genus, tribe, order, &c, shall stand next to tliose which 
it most resembles in all respects, or rather in tiie whole plan of 
structure. For two plants may be very much alike in external 
appearance, yet very different in their principal structure. Arti- 
ficial classifications single out one or more iwints of resemblance 
or difference and arrange by those, without reference to other 
considerations, convenience and facilitj- being the controlling 
principles. The alphabetical arrangement of words in a dic- 
tionary, and the sexual system in botany by Linnxus (or rather 
a part of it) , — in which plants are arranged in classes upon the 
number of their stamens, and in orders upon the number of 
pistils, — are examples of artificial classification. Tlie arrange- 
ment of the words of a language under their roots, and with tlie 
derivative under the more primitive forms, would answer to a 
natural classification. 

in tlie life of the plant, and wliich therefore undergo mudification under 
charging condilione. Unessential slructnreB stconiingly are left unalteretl 
or are only incidentally modified. And so these biolo^cally unessential 
pointB of Blnicture, persiating through all adaptive changes, arc the clews 
to relationship. Thus, KubiaccK arc known by insignificant stipules, Aiio- 
naceie by rutniuated albumen, Rhamnace^ by a valvate talyx and stamcna 
before the petals, &c. Paradoxical as it may seem, it is not althnugh, but 
because, they are of small biological importance that they are of high cla»- 
sifleatory (i. e. of genealo^eal) value. 

On considerations like these, characters are divided into adaptk-e or bio- 
logical on the one hand, and t/enealujiail or genetic on the other. The saga- 
cioos naturalist seizes upon tlie latter for orders and the like; while the 
fanner are prominent in geiKra, !<:. . 
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664. No artificial olaasiflcation of plaots could MX to be 
Datural in some portions and aome respects ; because plants 
wliieh agree in any point of structure ILkelj' to be uswi for tiie 
purpose will commonly agree in other and iwrliajia more impor- 
tant characters. On the other hand, no natural c-lasaifiuatiou van 
dispense with artitioial helps ; nor can it express in lineal order, 
or in any other way, all the various relationshiiis of plants, even 
if these were ftjlly <letermlned and rightly Bubordinated. Natu- 
ralists now endeavor to make classification as natural as possible ; 
that is, to base it in ever}' grade upon real relationships. What 
real i-elhtioosbips are, and how to express them in a general 
system and thi-oughout its parts, has been the task of the leaders 
in botany from the beginning of the science until now ; and the 
work is by po means completed. 

665. LinnEeus was perhaps the first botanist to distinguish 
clearlj' between a natural and an artificial classification. He 
labored ineffectually nijon a natural classification of the genera 
of plants into oKlers ; and he devised an effective artificial classi- 
fication, which became so popular that it practically su|)erseded 
all othei-s for more than half a century, and Las left a [>ermanent 
impression upon the science. The last generation of botanists 
who were trained under it has not quite passed away. 

666. Ante-Linn»an Closslfloatlon. Linnieus, in his Fhilosophia 
Botanica, divided systematists into heterodox and orthodox : 
the former, those who classif^' plants by their roots, herbage, time 
of flowering, place of growth, medical and economical uses, and 
the like ; the latter, by the organs of fructification. It is remark- 
able that all the orthodox or scientific classifications anterior to 
Linnseus made a primary division of the vegetable kingdom into 
Trees and Herbs, refenlng the larger shrubs to the former and 
the under-shrubs to the latter, — an anangement which began 
with Theophrastus and was continued by Ray and Toumefort. 

667. The three most important names in botanical taxonomy 
anterior to LinniEus are those of Cesalpini, Raj',_and Tournefort. 
Scientific botany commenced with tlic former, in. Jtaly, in the 
latter half of the sixteenth century. He first used the embrjo and 
its cotyledons in classification, distinguished differences in the in- 
sertion of floral pai-ts, and, indeed (excepting the primari' division 
into trees and herbs), founded all principal characters u|)on the 
organs of fructification, especially upon the fruit and seed, 
Conrad Gesner of Zurich had sompwhat_earIi_er_recogniKed_this 
principle, but CTcsalpini first ajjpTjeJ'it. 

668. A centurv later (1690-99) this principle was carried into 
practice by Rivinus (a name latinized from Ba<^manD), of 
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Leipsic, in awhollj srtjflcial classification founded on the corolla. 

His contemporary in England, Robert Morison, soiaewhat earlier 
began the publication of his great work, the Universal Histoid' 
of Plants. In this was first attempted a grouping of plants into 
what are now called natural orders ; and these were defined, some- 
what looselj', some by their fruit, inflorescence, and flowers, others 
by their stems, the nature of their juice, &c. But the two great 
systematists of_ the time, who together laid tJie foundation 8_of 
modern scientific b otany , were Johi^Jlaj'in^Eflgland and Joseph 
Fi llon iffi Toiimel'orl'ir i Fran c e . 

C(i». Kay's method of classification was sketched in 1682, and 
was anterior to Tournefort's, but was amended and completed in 
1 703, The leading fault of both was the primary division into 
trees and hertis. Xhe j^reat meri t of Ra^- was hia division of 
herbs into Flowerless and Floweriug,'and^E'e latter into Dicotyle- 
donous and Monocotyledonous. These great classes he divided 
and aut)dii'ided, by characters taken from tiie oi^ans of fructi- 
fication, into what we should coll natural orders or families, but 
which he unfortunately called genera. He noted the coincidence 
of nerved leaves with the monocotyledonous embryo, although 
he did not notice that his first division of arborescent gtlanta was 
monocotyledonous \ and he had a clear apprehension of genera. 

670. Tou rnefort's method was .i^ibljahai. Ja. .jFrgm;h iii.the 
year 1694, in Latin in 1700. it is more definite but more arti- 
ficitd than that of Ray, being founded like tliat of Rivinus almost 
wholly upon modifications of the corolla, and it overlooked the dis- 
tinction between monocotjledonous and dicotyledonous embrj-os. 
Ita _great merit is tliat here genera, as w e now understandjhfiia, 
are firstestablished and defined, and all the species tlien Iinown 
re ferred to ttiem ";'"so that TourrielSi-rwasjustlysaiir'hyXinnseus 
to be the founder ofgenera. Ray may be said'lo TfavfmidleatSd 
the primary classes, Jussieu (in the next centurj-) to have estab- 
lished natural ordera, and Tournefort to liave given to botany* 
the first Genera Plantarutn. 

671. LlnnseaD Classification. Linnaeus, the great reformer of 
botany in the eighteenth century, thoroughly revised the principles 
of classification ..established genera and species upon a more scien- 
tific basis, and, in designating species by a word instead of a 
descriptive phrase, introduced binomial nomenclature. (704.) 
He likewise established for tho stamens, and indeed for the 
pistils also, their supreme importance in classification (probably 
without knowledge of the clear suggestion to this eflfect made 
by Bnrckhard in a letter to Leibnitz, printed in 1702) ; their 
functions, so long overlooked, being now ascerttuned. He also 
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drew a clea r and practical distinction betwee n natura l a nd art i- 
fifin] ^■lnftfiifl(^''*'innFl f^]<if)i and deferring all endeavors to m ake 
th e former availa ble, except for genera, he devised a practical 
substitute for it, as a key to the gonei-a, \-iz.'Eis celebrated 

672. Sftxnal Srst^nij oi^arranj^oment of the genera un der a rti- 
fic ial classes and orders, founded upon tlie^stamens ati^pi stOs. 
Although now out of use, this artificial classification liaa been so 
popular and influential, and has left so deep an impression upon 
the science and especially upon the language of botany', that it 
needs to be presented. The primary' divisions are the classes, 
twenty-four in number. But the 24th class, Crj'ptogamia, con- 
sists of plants which have not stamens and pistils and conse- 
quently no proper flowers, and is therefore the counterpart of the 
remaining twenty-three classes, to which the corresponding name 
of Phanerogamia or, in shorter fonn, PliEenogamia (Phtenogamous 
plants) has since been applied. These twenty-three classes are 
characterized by certain modifications and associations of the 
stamens, and have substantive names, of Greek derivation, ex- 
pressive of their character. The flret eleven comprise all plants 
with perfect (»', e. hermapbrodite) flowers, and with a definite 
number of equal and unconnected stamens. They are distin- 
guished by the absolute number of these organs, and are desig- 
nated by names compounded of Greelc numerals and the wonl 
andna (from avfio), which ta used metaphorically for stamen, as 
follows : — 

Class 1. Moif ANDBiA Int^Iudea all such plants with one Btamen to the Bower ; 
as in Hippnria. 
2. DiANDitiA, thosu with two stamena. ae in the Litac. 
8. Tbiandrii, with three slamens, as in the Valerian and Iria. 
4. Tetrandbia, with four siamens, as in Ihe Scabious. 

6. Pentasdria, with five Htamens, the moat frequent case. 
8. Hexandria, with six Btamens, as in the Lily Family, &c. 

7. Heptanuria, with seven stamens, as in Horsecheatnnt. 

8. Octasdria, with eight stamens, as in Evening Primrose and Fuchsia. 

9. Enneandria, with nine stamens, as in the Rhubarb. 

ID. Decandria, with ten stamens, as in Rhododendron and Kalmia. 
11. DoDECANDBlA, with twelve stamens, as in Asarum and the Minpo- 
nette; extended also to include those with from thirteen to nine- 



673. The two succeeding classes include plants with perfect 
flowers having twenty or more unconnected stamens, which, in 

12. IcosANDRiA. are inserted on Ihe calyx (perigynous), as in tlie Rose 

Family ; and In 

13. FoLYANDRiA, On the receptacle (hypogynous), as in the Buttercup, 

Anemone, &c. 
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674. Their essential characters are not indicated by their 
nameB : the former merely denoting that the stamens are twenty 
in number; the latter, that they are numerous. — The two fol- 
lowing clasaeB depend upon the relative length of the stamens, 
namely : — 

14. DiDTNAHiA, including those witli two long and two aliort stamens, 

SB in (he nmjorily of flowers witli bilabiate corolla. 

15. Tetrauynamia. those witli four long and two shoU stamens, as in 

flowers with cruciferous corolla. 

675. These names signify in the former that two stamens, and 
in the latter that four stamens, are most powerful, — The four 
succeeding are founded on the eoanection of the stamens, viz. : — 

16. MoNADGLPHiA (meaning a single fraternity), with the filamentg 

united in a single set, tube, or column, as in [he Mallow. 

17. DiADELPHiA (two fraterniliee). with the fllamente united in (wo 

sets or parcels, as in CorjdallB and in many Leguminosse. 

18. PoLVADBLPKiA (m^ny traiemitiesl, wiih tfie filameirts uniled in 

more than two sets or parcels, as in Hypericum. 

19. SvKGKNEsiA (ffom Greek words signifying to grow together), 

with tlie anthers united in a ring or tube, as in the Sunflower 
and all Conipositae. 

676. The next class, as its name denotes, is founded on the 
imion of the staraens to the style ; — 

20. GvKAKDRiA, with the stamens and styles con soli ilated, as in Cypri- 

pedium and alt the Orchis Family. 

677. In the three following classes, the stamens and pistils 
occupy separate blossoms : — 

21. MoixEciA (one household) includes alt plants where the stamens 
■ and pistils are in separate flower? on the same individual ; as in 

the Oak and Chestnut. 

22. DiiECTA (two households), where they occupy separate flowers on 

different individuals ; as in the Willow, Poplar. Moonseed, &c. 

23. PoLYaAHiA, where the stamens and pistils arc separate in some 

flowers and assotiated in others, either on (he same or two or 
three different plants; as in most Maples. 

678. The remaining class is essentially flowerless ; or rather its 
oi^ans of reproduction are more or less analogous to, but not 
homologous with, stamens and pistils. But, although LinnEeus 
suspected a sexuality in Ferns, Mosses. Algie, &c., there was no 
proof of it in his day. So he named the class, containing these, 

8, if existent, 



679. The characters of the classes may be presented at one 
view, as in the subjoined table : — 
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680. The orders, in the first thirteen classes of the Lionfean 
futiflcial system, depend on the number of styles, or of the 
stigmas wht^n the styles are wanting ; and are named by Greek 
numerals prefixed to the word ffynia, used metaphorically for 
pistil, as follows : — 

OHer 1. MoHOGTHiA, those with one style or sesBJIe Btigma to the flower. 

2. DiOTHiA, those with two wyles or sessile stlgraftB. 

3. Thiqynia, those with three stjlea. 

4. Tetraoymia, those with four styles. 
t. Pehtaotnia, those with fire stylet. 

0. Hgtcagtnia, tliose with six styles. 

7. Heptaoynia, those with seven stjles. 
, 8, OcTooYNiA, those with eight styles. 
e. Enneaoynia, those with nine stjles. 

10. DtCAGTNiA, those with ten styles. 

11. DoDBCAOVKiA, those with eleven or twelve stylet. 

12. PoLYOYNiA, those with more than twelve styles. 

681. The orders of class 14, Didynamia, are only two and are 
founded on the pericarp, namely : — 

1. Gyhnosfebicia, meaning seeds nuked, the auhenia-ljke fruits of a 

4.parted pericarp having been taken for naked seeds. 

2. Angiospghmia, with the seeds evidently in a seed-vend at perl- 

carp, i. e. the pericarp undivided. 

682. The 15th class, Tctradjiiamia, ia also divided into 
two orders, which are distinguished merely by the form of tiie 
pod: — 

1. SiLicDLOBA ; the fruit a silicle (661), or short pod. 

2. Siliqudsa; fruit a silique (561), or more or less elongated pod. 

683. The orders of the 16th, 17th, 18th, 20th, 21st. and 22d 
classes depend merely on the number of stamens ; ttiat is, on the 
ohanctere of the ftrst thii-teen classes, whose names they likewise 
bear : as Monandria, with one stamen, Diandria, with two 
stamens; and so on. 

684. The orders of the 19th class, Syngenesia, are si.\, namely : 

1. PotToAMiA sQDALTs, where the flowers are in heads (the so.calIed 

compound flower), and all hermaphrodite. 

2. PoLYOAMiA aupERFLUA, the samo as ihe Inst, encept that the »ys, 

or marginal flowere of the head, are pistillate only. 

3. PoLYCAMiA FKUBTHANEA, those With the marginal flowers neutral, 

the others perfect. 
i PoLYOAHiA NBCE8BABIA, whcTe (he marginal flowers are piatniata 

and fertile, and the central staminate and sterile. 
6. PoltoaMia segregata, where each flower of the head [or glom- 

erule] has its own proper involucre. 
6. MoNOGAMtA, where solitary flowers (that is, not united into a bead) 

hare united antliers, as in Lobelia. 
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685. The 23(1 class, Polygamia, has three orders, two of tbein 
founded on the characters of the two preceding classes and 
bearing their names, and the third named upon the eame prin- 
ciple, namely : — 

1. MoM<BCiA, where bolli leparsted and perfect flowere »re found in 

the same planL 

2. Dkecia, where they occupy two different plants. 

S. Trkecia. where one individual bears the perfect, another the stanil- 
nate, and a third the pistillale Sawera. 

686. The orders of the 24th class, Crj'ptx^amia, the Flower- 
less Plants, are so many natural orders, and are not definable 
by a single character. They are : — 

1. riLiCKs, the Ferns. 

2. MuBci, the Mouses. 

3 Algx, which, as left by Linnffiue, comprised the Hepaticte, Lichens, 

&c., as well as (he seaweeds. 
i. Fungi, Mushrooms, &c. 

687. In its day, this artificial system well fulftlled its purpose, 
and was preferred to all others on the score of facility and detl- 
nlteness. Now no botanist would think of employing it, nor 
would it be chosen for a key to genera, which was its only legiti- 
mate use. 

6S8. The Ifatoral Sfstom was rightlj- appreciated by Linnueus, 
who pronounced it to be the first and last desideratum in syste- 
matic botany ; and he early attempted to collocate most known 
genera under natural orders (e, g. Piperita, PidmtEy Snlomina, 
OrehidttE, Amentacete, &c., sixty-seven in number, including his 
four cryptf^amic orders) , but without definition or arrangement. 
In his later years, he was unable to accomplish any thing more. 
The difflcuU problem was taken up by Linnajus'a conteip porarv 
and correspondent, Bernard de JussicUi_who planted the botanic 
gajrden at Trianon Vith" plants grouped into natural or ders^ but 
publisKed nothing. His pupil, Adanson, who when a yo ung 
man liv«l for several yeare i n'Scl i ("satTn nd _^vEo_n- as as rem ark- 
able for eccentricity as for erudition and "'"''tyi pnhliai'"! jp 
1?63, in his Families des Plantes, tlie first complete system of 
natiiral ordera! But Be'scems to Imve taken little from" his 
teacher, and with all his genius to have contributed little to the 
advancement of the natural system. 

689. Antoiiie.Jiatirent de Jussie ii. neph ew of Bern arclj_ has 
been called the founder of the uatival system of botany, and to 
hini-mcre than to any other one person this ho nor niay "be 
ascribed.^ In his Genera Tlantarum secundum Ordines Xatu- 
rales dieposita, 1789, natural orders of plants, one litmdred 
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in number, were first established and defined by proper char- 
acters, and nearly all known genera arranged under them. His 
primary division of the Vegetable kingdom was into Acotykdones, 
MimocotyledoTies., and Dieotyledones, adopted from Ray, with a 
change which was no improvement. For his Acotyledones, the 
Cryptogamia of Linnaeus, are the "plants without flowers" of 
Ray: they are, to be sure, destitute of cotyledons (though not in 
the manner ofCusouta), because destitute of embryo altc^ether. 
The Acotyledones forming his first class, Jussieu divided the 
Monocotyledones into thiee classes upon single and artificial 
characters, namely upon the insertion of the stamens, whether 
hypc^^-nous, perigj-nous, or epigynous ; and the Dicolyledones, 
into eleven classes on simiUr characters, preceded by a division 
into ApetaliB, Monopelalie, PolypelalcB, and Diclines irregalares, \. e. 
first upon the character of the perianth, then upon the insertion 
of the stamens or in Monopetalse of the corolla. The following 
is the scheme : — 

AcolyledoQea Class L 

r Stamens lijpogjnoug II. 

Monocotyledonea J ptrigynous III. 



t 



{Stamens epifcynoue V. 
perigynims VI. 
Iiypogynnus VII, 

Corolla hypogjnouB VIII. 

perigynous IX. 

epigynous ; anlhers tonnale X. 
epigynoue; antherEBeparateXI. 



{Stamens epigynous . 
hyjKifcynous 
perigynoiiH , 

Diclinous (also Apelalous) .... 



690. A uguste F^-rame DeC andglte ws^ the_next_£t£at.yst€- 
matist. Reversing the order of Jussieu, who proceeded from the 
lower or simpler to the higher or more complex forms. DeCan- 
dolle began with the latter, the phienogamous or flowering plants, 
and with those having typically complete flowers. On account 
of its convenience and the greater facilities for studying the higher 
plants, this order has l>een commonly followed ever since. His 
primarj' division on anatomical stmeture, into Vascular and 
Cellular plants, was a backwai-d step, confiising a portion of the 
lower series with the higher ; and the duplicate names of Exo- 
genee and Endogeiite, appended to Dicotyledouea; and Monoco- 
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tyledonefe, as it now appears should have beeu omitted. The 
giadea of the Candollean system euperior to the orders, in their 
final form, are mainly these : — 

inr. L VASCULAR (raoro properl; P&£NOGAHOUS] PLANTS. 
Cuas I. DicoTTLEDONOce or Exoobnodb, 

SubclMt L Thalahiflorods : petals (distinct) and ttamene on the 



IV. MoMOCHLAUYDEOua : petali WBDting. 
CiABB IL MoNocoTYLEDOKOL'H or Ekdoobrods, (No Biibclsue*.) 

DiT. n. CELLULAR (more properly CRYPTOGAMOUS) PLANTS. 

Class L .^TiiEOOAHOtie : with sexual apparatus, and 
Vascular tissue, [Eguiselace<E-Filices,) 
Only cellular lisaue. [Mmci aii'l Hepotlca.) 

Class TL AHFHiOAMOca : destitute of sexual organs and of other thsn 
cellular tissue. (LicAtjiet, Fungi, Aig/B.j 

691, CryptogamouB plants of all orders are eow known to be 
provided with sexes ; and the Juasiffian divisione of the Dico- 
tyledones into Apetalm (including Dielines), Monopetala, and 
PdypetaliB, are generally preferred to those of DeCandolIe. Into 
the present views of the classification of the Cryptogamia it is 
unnecessary here to enter. Their general arrangement into 
classes, &c., is not yet well settled, and the whole taxonomy 
of the lower Crjptogams is at present in a state of transition. 

G92. Joh n Lind lcj]^ in snccessive attenipt8_^between 1830_and 
1 S 4 .'i ) vari on si V mod J (i i;( f ■ ai i(T"Tn some few respects improved, 
the Candollean arrange_meiit. But, as ncitlier his groupings of the 
natural orders" nor tlie new classes which he adopted have been 
approved, liis schemes need not be here presented. He must be 
credited, however, with tlie first attempt to carry into e ffect a 
su^estion made by .£rt)wn, that tlie orders, should themselves 
be disposed as far as possible into superior and strictly natural 
groups^ In Lindley's first attempt, such groups of two grades 
were proposed, the lower called aixut (tendencies), the higher 
cohort!. In his later and largest work, The Vegetable King- 
dom, these were reduced to one, and the name of alliance was 
coined. But this word has no good Latin equivalent, and the 
term cohort {cohort) is preferred. 
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693. Robert Brpwiij nest to JiisBieu, did more than any other 
bo tanist for the proper esta blishment and correct chara5ter"i2atI5h 
o f natural orders . Ha\'lug in tlie year 1827 piibIl8Ee3~Eis"3S. 
covery or tlio gymnospermy of Coniferse and Cycadacea, it 
was in Linuley's works that this was first turned to proper 
systematic account by dividing the class of Dicotyledones into 
two subclasses, the Angiotpermm and the Gymaorpermm. The 
latter has been elevated by the vegetable paUeontolt^psts to the 
rank of a class. 

694. St ephen Lad islaus Endlicher, of Vienna, a contempo- 
rary of Lind ley, of lcs3~ tiotauica"lj;eniu 3, but of great eruTitiOD 
an d apiness f or classinoaTionj^bro u^ht o ut hbcoinplete Genera 
Fl antarum sec~u"n<Uiin Ordines Xaturales disposita, betwee n the 
ye ars l^as and 184o ! This elaborate work follows Riat of iU 
predecessor, Jussieu, in beginning with the lower series of plants 
and ending with the higher. Its primaiy division is into two 
regions: 1. TTioUophyta, plants without proper axis of growth 
(developing upward as stem and downward as root), no other 
tissue than parenchyma, and (as was thought) no proper sexes. 
This answers to the lower or Amphigamous Cellular plants of 
DeCandolle. 2. Cormo/iAyfa, plants with an axis (stem and root), 
with fohage, &c. The Cormophyta, or plants of the higher 
region, Endlicher divided into throe great sections: 1. Aero- 
brya, answering to the higher ^theogamous Cryptogamia of 
DeCandolle, with which was wrongly as30ciat«d a group of root- 
parasitic flowering plants (the Rhizantheae) which were fancied 
to bear spores instead of embryo in their seeil ; 2. Amphibrya, 
which answer to Monocotyledones ; and, 3. Aerampkibryn , whioh 
answer to Dicotyledons. These last contain five cohorts; 1. 
GynmoSpermeiE ; 2. Apetola ; 3. Gamopefolte (the MonopetalEC 
of Jussieu better named) : 4. Dialf/prtalie (the Polyr>etaliB of 
Jussieu, &c.). The cohort in Endlidier's classification, it will 
be seen, is a higher grade than that to which this name was 
applied by Lindley in the more recent use. For the latter, i. e. 
for the grade between these and the order, Endlicher employed 
the name of class. 

695. Fin ally, the Genera Flantaru m, now in conrse of pub- 
licati on bVueorge TTfr^''"'" ""'' ■'"■"■p'' pnlii.i, TT^^f^bc^| adopts 

in a o-pnprnl way t.hft PanHiinnan aoi^nonj^ f,f ftf^l"r-^ sitUjtaii- 

ous e mendati ons ; divides the class of Dicotyledons into two sub- 
ctasses, Angiospermous and Gj'mDOspermous ; the former into 
the Polypetalous. Gamopetalous, and Apetalous divisions ; and 
the first of these into the Thalamiflorous, Disciflorous, and Caly- 
ciflorous " series " (the middle one composed of the Utter part 
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of DeCandolle's ThalamiQorte wttb some of bia Calyciflone) ; 
and uoder those the orders ar« arranged in cohorts, — fifteen 
eohoits in the Poljpetal*, and ten under three " seriea " in the 
GamopetalEe. The remainder of this particular classification 
has not yet appeared in print, although partly sketched by its 
authors. It will generally be adopted in this countr}-, with some 
occasional minor modifications. 

696. Various modiflcationa have been from time to time pro- 
posed. One of the best of them in prin cip l e is that initiated by 
Adolphe Brongniart anrt adopted by many_Euro2eajiJiotaiHsts, 
which, recognizing that most apetaloua flowera are reductiona or 
d^radatioiis ot poTy jretalous'ly [ws i" i n te rcalatos the ApetaGeSiL" 
Monodila my de a ainong the Polypetalas. But this has never yet 
been tTone in a aatisfactory manner, or without sundering orders 
which should stand in contiguity. 

697. It should be borne in mind that the natural system of 
botany is natural only in the constitution of its genera, tribes, 
orders, &c., and in its grand divisions ; that its cohorts and the 
like are as yet only tentative groupings ; and that the putting 
t^^ether of any or all these parts in a system, and especially 
in a lineal order, necessary as a lineal airangement is, must 
needs be largely artificial. So that even the best perfected 
arrangements muat always fail to give of themaelves more than 
an imperfect and considerably distoited reflection of the plan of 
the vegetable kingdom, or even of our knowledge of it.' 

> In the first place, the reUtionaliipa of any group cannot always be 
rightly eetimated before all ilB members are knonQ and tlieir whole stniel- 
urc understood ; su that the views of botanists are liable to be modified with 
the diseoverieB of every year. The discovery of a single plant, or of a point 
of structure before misunderstood, has sometimes changed mnterially llio 
position of a considerable group in the system, and minor alCeralions are 
eontinuaily made by our increasing knowledge. Then the groups which we 
recognize, and distinguish as genera, tribes, orders, 4c., are not ftlways, and 
perhaps not generally, completely circumscribed in nature, as we are obliged 
to assume them to be in our clnssiflcation. This might he expected from 
the nature of the case. For the naturalist's groups, of whatever grade, arc 
n ot rea/itks, b ut ideal. Thcfr coiisidcrstion involves questions, not of Utinn s, 
between which absolute distinctions might be drawn, bul of ilfjrrrs i/f r^^gm- 
Uancej'v!Tni!ti may be expected to present infinite gradations. Beudes, al- 
though the graiies of aflinily among species are most various, !f not wholly 
indefinite, the naturalist reduces them all Co a few, and treats his genera, 
tribes, &c., as equal units, or as dletinguislied by characters of about equal 
value throughout, — which is far from being the case. And in his works 
he is obliged to arrange the groups he recognizes in a lineal series; but 
each genus or order, &c., ia very often about equally related to three or four 
others : so that only n part of the relationship of plants can in any way be 
indicated by a lineal arranf^ment. 
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C98. Even the gi«at classes cannot l)c aiTangecl in a single 
line, beginning witli the liighest Pliienogams and leaving the 
lowest in contiguity with tlie liigher Cryptogams, The Dicoty- 
ledons take precedence of the Monocotyledons in rank. Yet a 
part of them, the Gymnospei'ms, are much the lowest of all 
known Phoenogams as i^arrls simplicity of floral structure; 
and through Uiem only is a connection with tlie liigher Cryp- 
togams to l>e traced. The Monocotyledons stand upon an iso- 
lated side line, and have no such siniptifled representatives. 
In placing the latter class between the Dicotyledons and the 
Acn^ens, the chain of affinities is widely sundered. If, j'ield- 
ing to a recent tendency, we raise the Gymnosi>erms to the 
i-ank of a class, and place it between the Monocotyledons and 
the Acrogens, then the much nearer relationship of Gymno- 
sperms to Angiosijerms through Gnetaccte and Loranthaeere is 
not resi>ected. {606, &c.) 

699. Nor can the angiospernious Dicotyledons be disposeil 
lineally according to rank. The apetatous and achlamydeous 
must be the lowest. Some are evidently reduced forms of I'oly- 
petalce or even of Gamopetalse ; the gi'eater part cannot without 
violence be thrust into their ranks. The Gamopetalse, esijeeially 
those with much floral aduation, should represent the liighest 
type, the organs being at the same time complete and most dif- 
ferentiated from the foliar state. If a natural series could be 
formed, these would claim the highest place, with the Composite 
perhai^s at their head. In the Candollean sequence, they occupy 
the middle ; and the series begins, not without plausible reason, 
with orders having generally complete blossoms, and such as 
most freely and obviously manifest the homology of their oi-gans 
with leaves, then rises to those of greater and greater combi- 
nation and complexity, and ends with those plants which, with 
all their known relatives, are most degraded or simplified by 
abortions and suppressions of parts which are represented in the 
complete flower. These are low in structure, equally whether 
we regaid them as reduced forms of higher types, or as forms 
which have never attained the full development and diversifica- 
tion which distinguish the nobler ordei-s. 

700. Actual classifications, in their leading features and in 
their extension to the cohorts, orders, &c., must l>e studied in 
the systematic works where they are brought into use. In 
these are the applications of the principles whi(Ji are hero 
outhned. A separate volume of this text-book should illustrate 
the structure, relations, and most important pro<luct3 of the 
phienogamous natural orilers, as another is to illustrate the 



3d by Google 



S44 TAXONOMY. 

crj-ph^amons orders. A synoptical view of the great divi- 
sions only, as at present received and named, is appended. 
Definitions and characters may be sougUt in the present and 
preceding chapters. 

SEHIES I. PHJINOGAMOUS OB FLOWERING PLANTS. 
Ci-issI DICOTYLEDONS. 

Subclass I. ANGIOSPEEMS. 

Dill. I.- I'OUFBTALOUS. 

Div, 2. Gauofetaloub. (AfDnopeloimu.) 
Die 3. Apetalous. 
SOHCLABS IL GYMNOSPERMS. 

Ci-iM n. MONOCOTYLEDONS. 
Div. 1. Spadicbods. 
Div, 2. Petaloidbocs. 
Div. S. GintiACBOUS. 

SERIES n. CKYPTOGAMOUS OR FLOWERLESS W,ANTS. 

Clam III, ACROGENS. 

Die 1. Vascular. (Ferns and their allies.) 
Dif, 2. Cbllulab. (Mosses and Liverworts,) 

Class IT. THALL0GEH8 OB THALLOPHYTES. 
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CHAPTER X. 

PHYTOGRAPHY. 
Section I. Nomenclatuee. 

701. pHTTOGRAPHYis the department of botany which relates to 
the desciiptioD of plants. This includes names and tennsi also 
figures and signs, as well as characters and detailed descriptions. 
It comprises two sorts of names, one used to designate oigans 
or niodiflcatious of organs, the other to distinguish plante or 
groups of plants. The former is Gioitology or (to use the more 
oommon but lees proper word) Terminology. The latter is prop- 
erly Nomtndature, 

70S. Names of Plants were at first only generic names. The 
langnage of botany being Latin, and the plants which the old 
herbalists knew being mostly European, their scientific nfunes 
were mainly ad(q)ted from the ancient Romans or, through Latin 
literature, from the Greeks. Ex. Qiiereus, Prunui, Rosa, Eubitt, 
Trifolium; and of Latinized Greek names, Agrottii, Arigtotoelda, 
CulcAieum, AfeUlotus. To the classical namefl others were 
added from time to time ; as, from the Latin, Bident, Oonvallaria, 
Dentaria ; from the Greek, Anacardtum, Gti/eyrrhixa, Loranthae, 
&c. Some barbarons or outlandish names were early adopted, 
such as Alhagi from tiie Arabs, and Adhatoda and Nelianbo from 
India. These are mostly such as were or could be conformed to 
Latin ; as Datura and Ribet fVora the Arabic, and later Thaa and 
Coffma. Of American aboriginal names, Hura, Guaiacum, and 
Tucea are examples. Some ancient names of plants commem- 
orated distinguished men. Ex. Atclepias, Euphorbia, Lj/timachia, 
Pmonia. Toumefort and his contemporaries resumed this 
practice, and named plants in memory or in honor of distin- 
guished botanists. Ex. Beffonia, Bignonia, Casalpinia, Fuchgia, 
Gerardin, Lobelia, Lonicera, Magnolia. 

703. When among plants of the same name or Itind different 
species were known, these were distinguished by annexed epi- 
thets. For example, among the Pines there were : Pinua syl- 
itstris, vtilgaris ; Binus sylveslris, monlana altera ; Pinus aylveslris, 
motUoHa tertia; Pinue gyhestrii marUima, conit Jirmiter ramis 
adharentibut ; Pintu maritima minor; Pinus marilima altera, &c. 
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iAnd as the number of known species increased, bo did the 
length of the phrases which were needed for their discrimina- 
tion. These " different] le," thus used as specific names (the 
nominn tpecijica of Linnieus), became extremely cumbrous. It 
was about in the middle of his career that Linnteus suggested 
what he called trivial names {namina triviaiia) for the specific 
name, consisting of a single word ; and in the Species Ptan- 
tarum, in 1753, he carried this idea into full effect in Botany. 
The step was a simple one, but most important ; and Linnesus 
himself, who generally did not underrate his services to science, 
seems hardly to Lave appreciated its practical value.' 

701. The Binomial Nomenclature in Natural Historj-, thus 
established, first sepai'atcd the name of a plant or of an animal 
fi-om its diagnosis, descriptive phrase, or character, and reduced 
the appellation to two words, the first that of its genus, the sec- 
ond that of its species. The generic name very nearly answers to 
the surname of a person, as Brown or Jones; the specific answers 
to the baptismal name, as John or James. Thus, Quercus alba is 
the iMtanical appellation of the White Oak ; Quercus being that 
of the genus, and alba (white) that of a particular species ; while 
the Red Oak is named Quercus rubra ; the Scarlet Oak, Quercus 
cuceinea; tbe Live Oak, Quercus virens; ibe Bur Oak, Quercus 
macrocurpa : Magnolia grandifliira is Lai^e-flowered M^nolia ; 
M. macrophylla. Long-leaved Magnolia, and so on. The name of 
the genus is a substantive, or at least is a word taken as a substan- 
tive. That of a species is mostlj- an adjective adjunct, always 
following tlie generic name and in the same gender,* This com- 
bination of generic and specific name is the name of the plant.* 

705. By this system, not only is the name of the plant reduced 
to two words, but a comparatively moderate number of words 
serves for the complete designation of more than 120,000 plants,* 



' Moreover, he may be said to liavo ailopled rather than originated the 
idea; for eingle-wordcd gpedflc names were used lialf a century previou* 
by Baclimann, alias Rivinua. 

' It ia to be noted tbat the classical Latin namea of trees are all femlmue, 
therefore Quercus alba, Pinus rigida, &e. 

' The name of a subgenus is sometimes written in between the two parts 
of Hie plant's name, as Primus [Padaa] Virffiniana. Tills is tlie name of the 
plant and somclhing more. In addition to the name of the species, that of 
the variety or even subvariety is sometimes added. 

' Alphonse DeCandolle several years ago cstiTnaled the known species of 
Flowering Plants at between 100,000 and 120,000. The larger number may 
perhaps include ihe higher urilera of the Floweriess series. In the present 
stale of our knowledge of the lower orders of Cryptogaina, no close estimale 
can be well formed of the actual number of speciei. 
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in a manner which avoids confusion ami need not orerbiirden the 
memorj-. The generic part of the name is peculiar to each 
genus. The specific adjunct is not available for more than one 
si>ecies of the same genus, but may be used in any otiier genus. 
They are bo widely thus employetl that the number of specific 
may not exceed that of generic apj>ellations, 

706. To render tliis system of nomenclature most serviceable 
for the ready identification of such nurabei-s of plants or gi-oups, 
and for the clear and succinct presentation of or reference to 
what is known and recorded of them, rules arc indi3|)en8able, 
and conformity to admitted rules is a manifest duty. Sucli rules 
were systematically formulated first by Linnieua, in his Fnnda- 
menta, Critica, and Philosopliia Botanica, chiefly for generic 
names, some of them being of ttic nature of laws, some rather of 
recommendations. The most iiiii>oitant of them remain in full 
force, while many of the more particular rules restiicting the 
choice of names have been abandoned. The code was judi- 
ciously revised (in his Thcorie Elomentaire) by DeCandoUe 

■* wrhnwfts viilml hy tlip Men nf hnviiiy T*!" '"" "'' p'-i""'-i'y pmp. 

eriv resi^ected," was criticallj- considered bj' Liudlcy in his In- 
troJTucbon 'to Botany, and has of late been reformulated by 
Alphonse DeCandolic under the sanction of a Botanical Congress 
held at Paris in 18G7.i 

707. Rnles for Naming Plants. These "should neither be 
arbitrary' nor irajxisod by authority. They must be founded on 
considerations clear and forcible enough for every one to com- 
prehend and be disposed to accept. The essential point in 
nomenclature is to avoid or to reject the use of forma or names 

' Lois dc la Nomenclature Bolaniquc, etc., Geneva ami Paris. IB*!?. In 
the English edition, translated by Weddell : Ijiws of Botanical Nomenclature 
adopted by tlie Inlernatinnnl Botanical Congress held at Paris in August, 
18C7, togetlier with an Historical IntriMluetion and a Commentary, Lonilun, 
Reeve &Cii.. 1808. Tlie Laws, simply, were reprinted in the Anieriean Journal 
of Science and Arts, July, 1868. A few special pointa hare been more recently 
discussed by various critics, especially in the Bulletin of the Botanical Society 
ot France, and in that of the Koyat Botanical Society of Belfcium. See like- 
wise American Journal of Science and Arts for September, 1870, and August, 
18T7 1 also, Bentham in Journal of theLinnean Society, xvii. 1811-106, in which 
a JHBt distinction is indi(-ate<I between chan([ing a wel! established name and 
(riving a new name to a new plant. See American Journal of Science for 
April. ISTfl. 

Meniion should also lie made of Strickland's Report of a Committee on 
Nomenclature to tlic British Associalinn in 1842. of AkhsbIx's classical preface 
on tlie nomenclature of genera in his Nonienclator Zoologicus, and of Dalls 
tlioroiigh and well-digested Report ot tlie Committee on Zoological Nomen. 
clature to the American Association for the Advancement of Science, 1877, 
— these dealing primarily with zoology. 
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that may create error or ambignity, or throw confuaion into 
science. Nest in ini|X)rtance is the avoidance of any useless 
introduction of new names. Other considerations, such as 
absolute grammatical con^ctness, regularity or euphony of 
names, a more or leas prevailing custom, respect for persons, 
&c., notwitlistanding their undeniable importance, are relatively 
accessory.' (Alph. DeCandollc. 1. c.) 

708. The following are universal rules in scientific nomen- 
clature : — 

1. Names must be in Latin or be Latinized, Those from the 
Greek (which aru more and more abundant, owing to the facility 
of this language fur compounding) take Latin form and termina- 
tion.^ Those from modem or other than classical languages 
should at least have a Latin termination.' Hybrid names, 
namely, those formed by the combination of two languages (at 
least of Latin and Greek), should not be made." 

2. For each plant or group there can be only one lalid name, 
and that always the most ancient, if it is tenable. 

3. Consequently, no new name should be given to an old plant 
or group, except for necessity. That a name may be bettered 
is no valid reason for changing it. 

709. Names of Genera ai'c substanti\-e and singular, of one 
word ; and the same name cannot be used for two genera of 
plants.' They may be derived from any source whatever, from 

' ThuB, words ending with the Greek os generally cliange it to hs, and wilh 
on to iim. A rule not aiways otjaervcil ; for wliiie wc liave Bpidetidrvm and 
Oxgdendrum, Linnieua liimself variously wrote Lmodendnim nrd Liriodrndroii, 
Bhododendmm and lUiododeitdroa ; and tlie Greek form now pri'vailg, 

' In lhi» a» in other cascB, some exceptions arc well estnbtislied by 
cusloni, but they ought not to bo extended. The rule as to Latinizaliun U 
iCTtticled as respects orthography by the neceesity of preserving modem 
commemorative names in a recognizable form. 

» But we cannot cliange numerous old names for this fault, such as eon- 
Boimlotilfi, /umorio/rfM, ranunniloldei, and acirpoidts (though they ought to 
have been eonculndina, ranuncnlina, and icirpina] ; and modem botanists have 
not scrupled to append the expressive and convenient Greek term -oldm (sig- 
nifying likeness) to generic names not of classical oripn. Ex. abuliloidts, 
lHroidn.dnranioidrs,fi'<^a'o!d(s.^rilinBi«dft.}ol>e!li>idfa.loarnffortioid'^t. In Eng- 
lish, some hybrids will perpetuate themselves, as for instance leTmiaoliigg, 
ctnlimetrt, mHlimflre, lieinirorriirg, &c. 

* Very many, indeed, arc adjectives used as sutfltanlives, as Aretiaria, 
Claifiria, Sapnanria, Trnpaafni. TrientaOs, and even Cor/om, ifindiilU, 4c. 

Some two-worded generic names anterior to Limiffius, such as Deni Leanu, 
Yilis Idira, Bursa Pnslttris, remain tor seclions and species, but not for gen- 
era. When two words are contluont into on^, they are not ohjeelionable, 
as LaunetTaaiii, Carlrraania (commemorating Charles I*mnn. Carolua Le- 
manm), &c2 • 
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prominent or peculiar cliaractei' or appearance, fVom localities, 
from tlie names of pereons (especially of discoverers) , ft^om 
indigenous or vulgar names, or even from arbitrary combina- 
tions of letters. U nmeanir^ names, if not in principle the best, 
are never misleading. The main requisite is that they should 
be euphonious, not too long, and tliat they should be adaptable 
to the Latin tongue. Cliaracteristic names, wlien possible, are 
among the best ; such as Smiguitiarii for an herb with red juice, 
Htematoxylon for tlie Logwood tree, Litkospermum for a plant 
with stony seeds (or seeming seeds) , Myosurus for a plant with 
gynoBcium resembling the tail of a mouse. Names of this sort 
do not always liold out well ; for Chrysanthemum, so ealled from 
its golden yellow blossoms, now has manj- white-flowered species, 
Poh/gtda is wiiolly destitute of milk, and manj- species of Con- 
volvuht» do not twine. Neat anagrams arc not bad, such as 
Brown's Tellima for a genus nearly related to Milella. Personal 
generic names ai-e wholly proper when dedicated to botanists, 
espeeiallj- to the discoverer of the plant, or to other naturalists, 
or to persons who have furthered botanical investigation or 
exploration. Ancient names of this kind have been mentioned, 
also some of tliose which commemorate the eai'tiei' Itotanists. 
(702.) At present, almost every devotee of the science is thus 
commemorated, fi-om Linnseus and Jussieu downward. In 
forming such names, tiic name of the person, cleared of titles 
and accessory particles (thus CaadoUea, not Di-candoiUa) , takes 
the final -a or-ia and liecoraes feminine ; and its orthography is 
preserved as far as {Htssible, making only necessary' concessions 
to eupliony and to the genius of tlie Latin langut^.' 

The LinnKsn canon forbade the use of tlie Biime generic DHme in botany 
and zoolog/, — a rule now imjiossible to maintain. Perhaps we cannot pre- 
venl the dupliuation of phenogamoiu names in the lower Cryptogamia. 

' Tims, we may write Leacuria instead of Lenquereazia, although Michaaxia 
is the form for tlie genus dedicated to Miohaux, however pronounced. The 
genus dedicated to Strangways is trrilten SCraBvaiia (although Stran^maysia 
might have been tolerable) ; to Andraeiowsky, Andrroskiii ; to Leeuwenhoek, 
_ Ltvenhooiiii (although the elder DeCandoUe restored all the vowels), &c. 
As specimens of overdone simplificalion, there ia Gunddia, named for Gnn- 
delsheimeTi and (Joodtnia, named for Bishop Goodenough, although Gundeli- 
heimera would not in these days be objected to, and Goodenoeia is faultless. 
Yet the names having l>cen bo introduced into the science should remain, 
fixity being of more importance than perfection. Mistaken orthography 
of the name itself may, however, l>e eel right. Brown's I^rhmaaltia is Lei- 
chenaiUlia, Nnttall's Wisteria (named after Dr. Wis(ar) is Wistaria. The 
rule laid down in the code as drawn up by Alphonae DeCandolle is: 
" When a name is drawn from a modern language, it is to be maintained 
just ai it was made, even in the case of llie spelling havlDg been mlaunder- 
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710.' The etymoli^ of a new ^cdos should always be given. 
Of the Ltimffian restrictions, one holds, viz. that the names of 
genera are not to end in -oidxs, as many of the older names did. 

711. Names of Species are oommonly and by preferentie adjec- 
tives, agreeing with the name of the genus, and expressive of 
some character, habit, mo<le or place of growth, time of flower- 
ing, or conmiemorating the discoverer, first dcsciiber, or some 
one otherwise connected with its histoiy. Tims, in the genus 
RanuHculut, R. bulbosm is named from the bulb- like crown or base 
of the stem ; if. acrii, from the acriditj' of the juice ; Jt. tcde- 
ratut (the accursed), in reference to tie same property ; K. rejiens, 
from the creeping habit of the stems ; Ji. pasiltug, fVom general 
insignificance ; £. aquatiUg, from its growing in water i R. ni- 
vulis, from living near eternal snow ; R. Pennft/lvanieus, from 
countiy or State whence it was lirst made known to botanists ; 
R. Bonplandianiit, iu honor of Bonpland, one of the discoverers; 
and so on. More commonly, when a discoverer or investigator 
of a species is commemorated in the name, this is a substantive, 
in the genitive, as Rananculut NatlaUii, i. e. the Kanunculus of 
Nuttall, instead ol' R. A'uttaUianat, the Nuttallian Ranunculus. 
Yet the latter form is preferred when the species is named in 
honor of some one who did not discover nor treat of it (which 
should seldom be) ; biit this distinction is a custom rather than 
a nde, and the form of the commemorative name may ho settled 
l>y euphony or convenience. In any case, the personal name 
should have a capital initial. 

712. Many s|)ecific names are sulwtantivea, occasionally a 
common substantive, as Slellnria nemontm (of the groves), Gm- 
volvubts tepium (of the hedges), Cassia pumtlio (the dwarf) ; 
more commonly it is a substantive proper name, and this usu- 
ally an old generic name reduced to that of a species. Ex. 
Remuneubif Flammiila, R. TXora, and R. Oymbalaria ; also Idrio- 

fltood by the unlhor, and Justly deBcrving to be crillcieed." But this is 
Bomewhat too abenlule, mux it is allowed that obvious errors in the con- 
struction of names ul Latin or Grceli derivation may be corrected, provideil 
the chants does not affect the initial letter or syllable, and tliat no andent 
names are to l)e dieturbed. 

The clauBC that forbids changes in the orlbogrnpliy of ancient names, 
even to make them classical, is a very proper one. The botanical Latin 
of Tournefort, T.iiin«08, Jussieu, and their contemporaries, has by pre- 
scription rights which botanists are iNiund to respect. Wherefore Pyrat 
is the botanical name of the pear-tree, not wilh a landing the classical Pins. 
So ticcis, as a speuifio name for a smooth plant (and as dislingnished front 
livit, a light or alight one), is fixed by long bulanical use, although only 
livit is classical ; and it is unnecessary to change Baaancvlai acri* to R. acer. 

iiXiOo^lc 
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denditm TWiptfera, Rhus Toxicodendron, Dictamnua FraxIntOa. 
These proper specific Dames take a capital initial letter.* Rarely 
such a name is in the genitive ; as Helerotheca Chrysoptidis, mean- 
ing a species of Heterotheca with the aspect of a Clirysopsis. 

713. Speci^c names should be of a single woi-d. Some few 
are compounded, as pm-pureo-ceeruleum ; and some of aacjent 
origin (once quasi-generic) are of two words. Ex. Panicum 
Crutgalli, Capsella Bursa paatorU, Taraxnciim Dens leonit. 

714. A spccitic name cannot stand alone. It is nothing 
except as connected with the genus' to which it pertains. A 
Japonica by itself is wholly meaningless. A plant is named liy 
the mention of its generic appellation followed by the specific. 

715. Itames of Varieties. Thssc are in all particulars tike 
specific names. Many are specific names reduced to a loww- 
rank. The varietal name is written after the specific, thus : 
Ranunctdui Flainiaula, var. Teptaas,&QA.-R. aqiia'.ilis, var. Irlcho- 
pliylius. Varieties of low grade need not be named. They may 
be designated by numbers, or by the small letters of the Greek 
alphabet, a, fi, &c. When the varieties are marked a and ^, 
the first is supposed to be the type of the species, or both to 
he equally included in the common character. But when the a 
is not used, the varieties rank as deviations from the assumed 
type of the species. Varieties of cultivation, half-breeds or 
cross-breeds, and the like, should have only vernacular names, 
at least not Latui ones such as may be confounded with true 
botanical names. 

716. Names of Hybrids are difficult to settle upon any com- 
plete system. When of unknown or uncertain parentage, they 
have been named in the manner of species, but distinguished by 
the sign X prefised. Ex. X Salix capreola. Hybrids of known 
parenlagc are named by combining the names of the two pa- 
rents, thus : S. purpurea X daphnoides. or X S. parpureo-dapk- 
noidet, for a cross betiveen S. purpurea and S. daphnoides, of 
which the first supplied the pollen to fertilize the second. The 
counterpart hybrid is X S. d'iphnoiden-pur-purea. 



< In respect to the initial of gengrapliical specifit: nnmes, being adjec- 
tives, such )ia Amerlcarm, Cnnadensii, Virr/iniaivt. Eiiropan, Anifliea, autge 
gnvems, and this ia dividtd. But the elder DeCAndolle, who ruled in all 
euch ni&tters in the preceding generation, always employed the capila) in- 
itial, and two genernticins of IleCandolle follow the exa,mple. Moet English 
authors until recently and some continental ones ailopt this usage; and it 
accords with the genius of the English language, in which tve always write 
European, British, American, &c., with a tapitai iniiutl. Of late rt is a usua! 
practice to write such gengrapliical specific names with a Email initial. 
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(717. The Fixation and Precision of Nwnes. The name of s 
plant ia fixed by publication, and takes its date IVom the time 
wlien it is tbus made known to botanists. 

718. A genos or other group is published when its name 
and characters (or the differences between it affd all other such 
groups) are printed in some book, journal, or other adequate 
vehicle of publication, which is placed on public sate, or in 
some equivalent way la distributed among or within the reach 
of botanists. A printed name without characters, and charac- 
ters without name, do not amount to publication.' 

719. A species ia not named unless it has assigned to it both 
a generic and a specific name. It is not published until it is 
made known, by name and characters (or by name along with 
sufficient information as to its characteristics), in the manner 
aforesaid. (718.) Adequate distribution, among botanists and 
public herbaria, by sale or otherwise, of a collector's or distrib- 
utor's specimens, accompanied b}' printed or autograph tickets, 
bearing the date of the sale or distribution (tliat is, publication 
by named &esiccaia in place of printed descriptions), is held to 
be tantamount to publication.^ 

720. Characters, references to date and place of publication, 
and the like, belong to bibli<^raphy or particular phytography, 
not to nomenclature ; but proper identification of names requires 
that the name of the author and the time and medium of pub- 
lication should he taken into account. Anterior to the binomial 
nomenclature, the botanical name of the common tall Buttercup 
was " Ranunculus pralensii erectun acris," according to Bauhin, 
in his Pinax, p. 179. Under the new nomenclature, which re- 
duced the specific part of the plant's name to one word, this 
became Ranmtculm acrii in Linnteus, Species Plantarum (od. 1), 
p. 554 ; and a brief character gave its distinctions. In later 
works it has been more ftiUy described, in some illustrated by 
figures. The citation of these works arranged in chronological 
order (or in some order), with reference to volume, pi^e, and 
in some cases figures, is the bibliography of the plant.' A hot 

' Names may be communicaled, in manuscript or otlierwise. by the pro- 
pounder to an nutlior who may make (hem known by publieation ; but the 
dale nt the gcmis or other group ia that of actual publication. 

" This does not cover all the conditions of publication, since it Joes not 
specify the characlers (and the same may be said of a published figure, 
witli analyses} ; but, on the other hand, it conveys to tlic competent person 
receiving the same alt this information and more: so that it should carry 
the rights of true publication as against any author to vhom such names 
are or should be tcnown. That is, such are not in the category of " unpub- 
lishecl names," whicih generally ought to be left untouclied. 

' For good examples of bibliography, sec such detailed works as Tfc- 
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anist, in referring to this or any other plant, might cite any work 
which describes it, or none at all. tiununculus acris by itself, 
as it happens, wonltl lead to no ambiguity. Not so with many 
names. For the accurate indication ol' the species, it is generally 
needful, or highly convenient, to specify at least the name of 
the author who first published the adopted appellation. So we 
write RanunciUus aeris, Linn., or L., the abbreviated name of 
Linnfeus.' Here we have the name of the plant, and the bibli- 
ography reduced to its initial. To this, further citation and 
other references may be added or not, as the particular case 
requires. But, so far as citation or reference proceeds, it should 
simply state the history coirectly and clearly. 

721. When a species is said to be of Linnseus or DeCandolle 
or Bentham, it is simply meant that the adopted name of the 
plant (consisting of the generic and specific parts together) was 
first published by this author. Some other author maj- have 
named it differently, and even earlier. The earlier name may 
have been discai-ded because the specific portion of it was un- 
tenable, either on account of preoccupation or for other vahd 
reasons. Or the later author may have diff'ered from the earlier 
in his views, and have referred the plant to some other genus. 
As instances of the first. Euphorbia nemoralis. Bar!., is a good 
species, first named by Darlington in his Flora Cestrica. But 
the name of Euphorbia nomoraUa had already been applied to 
and was the recognized name of a different species of the south 
of Europe, Whereu|>on, as the North American s£>ecies had 
no other trivial name, a new one had to be given to it ; and it 
was named B. Darlingtonii , in honor of the discoverer and first 
describer. The common Milkweed of Atlantic North America 
was named by Linnieus Asclepias Synaca. As this plant is not 
indigenous to any part of the Old World, and does not at all 
inhabit Syria, this trivial name is not merely faidtj- but false ; 
so it was changed by Decaisne into A. Comuti, in commemora- 
tion of an ante-Linntean botanist who collected it in Canada and 
gave the first account and figure of it. As an instance of the 
second, take the pretty little vernal plant Anemone thalictroidei, 
L., meaning an Anemone resembling a Thalictrum, When it 
was seen that the essential characters were rather those of Tha- 
lictrum, the plant was placed in the latter genus. This was firat 
done in Michaux's Flora ; and so the accepted name is TknUriitim 

CandoUe'a Systeina Venplabilium, nnil Sereno Watson's BiblioKmphiofll 
Index lo North American Botany, in the SmithsoniSQ MiicellBneous Col- 
lections. 

' For Abbreviations of Authors' Names, sec 3S5. 
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mumonoidet, 3f>cf'x., meaning an Anemone-like Thiilictrum, and 
Micliaux is the anthurity for tliis name. The names which for 

any reason are superseded become Synmynis.^ (755.) 

722. A later author may circumseribe a species or a genus 
diflferently from the originator of the name. To a greater or 
leas extent, this must eontinualiy Itapi^en in the course of time. 
But '^ Jiicinus rummuuit. Linn." stands unmoved by the siib- 
sequenC admission of various species (known or unknown to 
Linuieus) and the final I'eduction of all to ouc by a thorough 
monographei'. So does Silene Galiica, Linn., although S. quin- 
giiemlittra, Linn., of the same date, is reduced to it. There is 
no stifilcient reason for writing Mgosotis, Brovnt, or Cynoglmsum, 
Ihown, because this author restricted the limits of these genera ; 
nor to write Gilia, Benlh., because Bentham vastly extended 

' Tlie synonrmy ia an esBentiftl part of llio bibliography or stienliflc 
hialory of a gonue or Bpetjies. But Byiiunymous and admitted nnmeB ought 
to be lc«pl distinct. Keeping tliia prindple in view. — aleo the decisively 
afSrniMi (iuolrine of the founder of our nomenelalure, that the specific name 
is ft nullity apart from the generic (so tliat only llie combination of the two 
makea the name of the plant, as truly as the constituent halves make tlie 
scissors}, and bearing in mind the fundamental iinporlanee and absolute- 
neis of the rule lliat no new names ought to be made wliere tliere are tena- 
ble old ones, — the student need not be misled by the confusing (liowover 
specious) innovation countenanced by many zoologiula and some botanists, 
and wiiich has of laic years l^n very fully discussed. 

The true rule is ; " For the indication of the name or names of any group 
to be accurate aiid complete, it is necessary to quote the autlior who first 
published tiie name or combination of names in question." (A. DC ) Thus, 
Lronlicr Ihnllctrolrles, Lirm., fuiflU the condition, except where a reference to 
tlie work aa well as the name of the originator of the name ia demnnded. 
Then the citation would eonlinue, " S/iec. PI. S12," and might be furtlier ex- 
tended. In the Flora of Michaux, this plant was trealeil as distinct from 
Leontkc in genua ; and some bolanials adopted this view, while others of 
equal authority did not. Tliose "ho adopt Michaux's genus name the plant 
Caalepi</lliim thoUOraides, Michx. 

Now some naturalists quote for the species the author wlio originated 
tlie trivia] appellation even when transferred to another genua. They 
would adopt tlie genus Caulophyllum, yet write ; C"u/o;jAy/ui» IhaUnmdes, 
TJnn. Or else they would avoid direct falsification of the facts by adding 
(sp.), this being explained to mean that the apeciflo part of the name only 
was given by Linnieiu. Then, as tliis omits all mention ai the original gen- 
eric part of the name, others add this in a parenthesis, and write: " Caalo- 
phifihim thiUdroidn {/-inn. sub Leontire) MIdix.," or " Cmiloph^lnm [ilirlix.) 
thrilirtroidn, Linn, sub Ij-onlice," or "CoHlophgUam [Lranli're. Limi.) IhnUclroidr*, 
Mirkr." All such endeavors to mix aynonymy witli nomenclature appear 
to he faulty in principle and unwieldy in practice. In the most abbreviated 
form, they slate thai which is not true : in the others, they impair the dm- 
plidty and brevity of the binomial nomenclature. It ia all but certain that, 
if the genns Caulopliyllum had been published in the lifeiime of Linnaeus, 
he would not have adopte<l it. 
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the comprehension of this genus. Yet in their proper place 
such changes may be indicated by '^'' pro parte " or '■'■cliar. muta- 
tis," " excl. sp.," and the like, — uscl'ul qualifying statements, 
but no part of the name. 

723. E xactiiosa rcquirea that when a ^]-oap ia chan g ed IVp m 
a higher to a lower rank, or the oi)posite, the, name of thp 
autho r who made the chang e should be quoted.' He alone is 
res'ijo nsible for it. liut tijis riiie ha s only recentij^ieea strictly 
o bserved.. 

724. In transfening a species from one genus to another, its 
specific name must be presen-ed (with alteration of the gender, 
if need be), unless there is cogent reason to the contrary. It 
must necessarily be changed when there is already in that genus 
a species of the same name ; and then synonymous names of 
the transferred species have their claim in order of date. But 
whatever name is first em|)lo3ed under the accepted genus, being 
unobjectionable, should hold, even against an older unobjection- 
able one coming from a wrong genus. This is au application 
of tJie stiingent rule that no needless names should be created.* 

' Tlius, PoleiaiUu Caaaileiisis. L., var. simpler, Toit. ^ Graif, and not of 
Micliaux, for it is the speoies P. simiilex, Midix. Ceum, subgen. Stglipus, 
Ton. 4r Gray, not of Raf., tor it ig the genus Slgliptu at Ralincgque, who 
neither matle the subgenus nor approved jt. So, aUo, for the g«nus Labur- 
num we write "Labnmam, Crlstb ; " fur tven it it eicactly tonvsponded with 
Cj/tlsas sect. Laburnum of DcCandotle, the lactor is not a gruup at equiva- 
lent rank. 

But, 08 to genera and subgenera, this prei;iaion should not be insisted on 
for limes quite anterior to th<.- recognition uf such rules and of tlieir need. 
Speryalaria began with Persoon as a subgenus in the yoar 1805, and lliis 
date has l^een assigned to the genus, although it was (alten up as such oniy- 
in 1810 by Presl and in 1821 by Bartling. 

3 Thus, in tlie ease of an older specific name being known, as tliat uf 1 
Cliilv)isis salii/mi, Don, rceognized as Diijnoaia Uaearia. Cap., tliougli Don ouglit / 
to liave adopted the latter trivial name, yet as lie did not (and the rule was 
not then really in foree as now), there was no need for the introduction 
of a third name, C&Jlopsis tiaearia, DC. " So, again, an Indian Grass was 
first named and descrilied by Willdenow as Coi'x 'iranrftnarea. then named 
by Roxburgh as CmVc baibalit, and entered in Sprengel's Systcma with 
Wilidenow's cliaracter as Coij; Kiaixgii. All tliese names were defective 
as referring to a wrong genus. Brown corrected tlie error by creating the 
new genus Chitmachae, and selected Roxburgh's specific name as the one j 
most generally known and tlie least liable to misinlerpretalion , and Brown's , 
CMomuAae biirlala is therefore the first correct name; tor which Thwaites | 
afterwards substituted Chioanchne Kmlgii, an entirely new and useless name, 
which falls by the law of priority. It should lie well borne in mind that 
every new name coined for an old plant, without affording any aid to, 
BL-ience, is only an additional impediment." Benlham (Notes on Euphorbi-^' 
aceiB, in Jour. Linn. Society, xvii. 197, 108, November, 1878). Tlie following 
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725. Nunes «f Snlvenent or of other sections of geuera are 
like those of geuera ; indeed very many of tliem, and the most 
fitting, are old genetic names which have heen comprehended 
in the genus by induction. Unlike genera and higher groups, 
however, sections, when of Greek derivation, may proix'ily take 
the teiinination in -oidet,^ and the typical sec-lion maj' bear the 
name of the genus with the prefix A'u.* fcjectious need not bo 
named at all, and onlj' those of comparatively Iiigh rank should 

is a fnrllier extract from the game protest against tlic practice '- of creating 
a new name in order to tombine an old speciflc with a new genfrie one : " 
" In fenu, tlie wanton miiltiplicalion of ill-Uefined or undeSnable genera, 
according to llie Taried fauciM of special botaniets, liaa liad the tSect of 
placing llio Banie species succeisively in several, sometimes seven or eigiit, 
different genera ; and it is proposed lo maintain for the specific appellation 
the right of priority, not only in the genus alone in nliiuh it is ptaeed, but 
in the whole of the genera to wliicli, rightly or wrongly, it has been referred. 
This lias been carried to sutU an extent as to give to the specific name a 
general suljstantivo aspee!, as if the generic ones were mere adjuncts, — 
a serious encroachment on tlie benuCiful simplicity of the Linniean nomen- 
clature ; and it is lo he feared that there is n tendency in that direction in 
phffinogainic botany. When ft botanist dismembers an old genus, the rule 
requires that lie sliould strictly preserve the old specifiL' names in his new 
genera ; and, when he lias wantonly and knowingly neglected this mlo, it 
may he right to (;orrei:t him. But where a botanist has established what 
he believes to be a new species, and has therefore given it a new name, the 
chan^ng of this name after it has got into general circulation, because it 
lias been discovered that some other botanist had previously published it 
in a wrong genus, is only adding a synonym without any advantage wliat- 
ever, and b not even restoring an old name; for the specific adjective is 
not of itself the name of a plant. ... A generic namo is sufficiently in- 
dicated by one substantive; for no two genera in the vegetable kingdom 
are allowed (n have the same name ; but for a species the combination of 
substantive anil adjective is absolutely necessary, the two-worded specitlc 
name is one and indivisible; and combining the substantive of one with the 
adjective of another is not preserving cither of (hem, hut creates an aliso- 
lutely new name, which ouglil not to stand unless the previous ones were 
viuioas in themselves, or preoccupied, or referred to a wrong genua. It is 
probably from not perceiving the difference l)etween making and changing 
a name that tlie practice objected to has been adopted by some of the first 
among recent botanists." Bentham. I. c, 

' A genus could not properly hftve one of its sections called by its own 
name with the addition of -aides or -opsis, as Asletvidei or Asteroimi, for it 
is senielesB to declare that an Aster resembles an Aster ; but sectional names 
of (his composition may be excellent for sections of other genera, as ex- 
pressing analogy or resemblance. Latin generic names used for sectional 
ones properly lake the addition of -ella, or -iaa, or -aslmm. 

' The prefix Fa (Greek for much, very, or true), prefixed to a generic 
name of Greek origin. Is the proper designation of the typical section of 
that genus, meaning the group which should liear the generic name if such 
genus were divided. Tlie rule against hybrid names should in strictness 
exclude this prefix from Latin names, but it has not always done so. 
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have substantive oames. Designations, however, are conven- 
ient for lower seditions ; and the name of a leading s[)ecies 
may he used, in tlie plural ; aa Atier, section AmelU, and sect, 
Concinni. Subgenera need not agree in gender with the genus 
they belong to. When written with the name of the pknt, 
the sut^eneric name is parenthetically inserted between the 
generic and specific ap|>ellation. Ex. Pt/rus (Mcdat) eorimaria. 

726. Names o( Tribes, Orders, &c. The names of all groups 
superior to genera are adjectives plural, and with few excep- 
tions ai'e the names of genera lengthened bj' some adjective 
termination. Ex. From Rosa, RosetB, Rosacea, JiosaUs; trom 
Myrtus, MyHem, Myrtaceee, Myrtaies ; from Berberis, BerberidetB ; 
from Tamarix, Tamancitie^ ; from Salix, Salicea, SalicinetB. 
Xlie substantive Planta being understood, the groups are Bose- 
ous, or Rosaceous, or Bosal plants, &c. 

727. Trtlbal Names, and names of whatever grade between gen- 
era and orrlera, are formed by adding to the root of a generic 
name a final -ea. Ex. Rosea, PAaseolea, AntirrhmetE, OxaHdea, 
&ii. Some suhtiihes take the name of the tribe with the prefix 
Eu, as Ei'phaseokte for that subtribe of the ti'ibe FhaseoleK 
which comprises the representative genus Phaseolus. Tribal 
names may take the same prefix, as Eucasalpineie for the tribe 
of the suborder Cuesalpinece which contains the typical genus 
Ctesalpinia. 

728. Ordinal Names are formed in the same way, but with a 
preference for certain terminations which may denote their rank, 
especially that of -aeea, — as RosaceiE, Myrtacea, Cuem/aiacea, 
meaning Rosaceous, Myrtaceous, and Cucurbitaceous plants. 

729. The names of what we now call natural orders, as 
sketched or adopted by Linnseus, were mostly descriptive, such 
as En$atiB, ^aihacf<e, Coronaria, Papiliimacete, Coniferte, Aiaen- 
tacea:, Umbella/ts ; but a few took their names from genera, as 
OrchidetE, Liliacea. Jussicu, with whom the system of natural 
orders properly began, had no suborders, tribes, or any such gra- 
dation of groups to deal with. His one hundred onlinal names 
are some of them of the descriptive kind, as several of the above, 
also LeffumiHoste, Corymlnfera, &c. But the greater part are 
simply plurals of generic names, such as Asparagi, Junci, Lilia, 
Musce, Orcl'iJea, Lauri, ConvohvH, Erich, Acern, Cacti. To a 
few was given the lengthened termination in -^a, as Polygoneee, 
Solama, Berberidete, GaryophyUete ; to some, the termination in 
-acete, as in CickoracftE, Campanulaceie, RubiacetB, Ranurtcu- 
lacem, Mri/vficeis, Tiliacea, Cucurbitacets. Sul>sequent authors 
have neceasarily changed all names whi<;h were plurals of gen- 



3d by Google 



858 PHYTOGEAPHr. 

era ; and the Btronglj- prevalent tendeiicj' has been to give the 
termination in -acta to all such ordinal names, and to restrict 
this termination to orders. Lindley insisted upon making this 
an absolute rule even for names not formed from generic appel- 
lations ; but this will not be adopted. 

730. In the first place, several large orders which have been 
known from the first by such characteristic names as Cruet/era, 
Leguminoaa (and its suborder PapHionactte) , Gulliferte, Uirthelli- 
fera, CompotittE, Labiata, Cupul(/6rte, and Cunifera, also Palmea 
and Gramittea, Filicei, and ei'cn Arotdea and Ficoidete, will retain 
these appellations ; but no nov; ones of the kind will be made. 

731. Also, names formed ivoia genera which do not well take 
the termination in -acea may be allowed as orders to retain their 
natural form in -inete, -idea, -ariea, and the like. Ex. Tainaris- 
cinete, Salicinete, ScraphularinetB, Berberldtee, LeiUihulariea. We 
may prefer for the sake of uniformitj' to write Salicacets, Berberi- 
dacea^ Lenlilnilariace<B, and Serophalaiiacete (as we should write 
Violaeete), but this form cannot be insisted on. On tlie other 
hand, a termination in -acete has been allowed in the names of 
certain tribes to avoi<l excessive iteration of vowels. Thus, for 
the tribe of whioh Vernonia ia the leading genus, authors write 

VtriiuttiaceeB, to avoid Vernoniea, which ends with four vowels. 
Spirtea and Staphj lea are the types of tribes, for which the names, 
if they followed the rule, would be SpirteetB and StaphyUea^ 
ending one in five the other in four consecutive vowels. Some 
avoid this by wntiug Staphyleaceee and Spirmaeea. Others write 
Si'tp/ii/lea, but this is only the plural of tlie generic name. 

732. A few orders or other groups took their names long 
ago iVom BU[}ei'8eded generic naruea. Ex. Caryophyllacea or 
Caryophylleie, OnagracetE or OnagrarietB, and Lenlibularieee. 

733. Names of Cohorts are distinguished by the termination 
in -ales. This was proposed by Lindley, and ia adopted by 
Bentham and Hooker in the Genera Plantarum. Ex, Ranales, 
Parietaivs, Miilvales, Jloiales, Passijloraleg, &c., most of them 
founded on the names of representative genei'a and orders. 
Euphony requires some to take other terminations. Ex. Pvly- 
gcUinm, C>n-yophyllina. 

734. Names of Classes and other great divisions are plurals, 
either adjective or adjective nouns, expressive of the leading 
character. Ex, PolypeCn/ce, Gamopetala, Apftalie ; Angtospermte 
and Gymiineperma ; DicotyUdortei and Monocniyledonei. The 
names of the two great series or sub-kingdoms, following the 
analogy of the Linnffian classes, end in -ia, and are PAanogamia, 
or Phanerogamia, and Cryplogamia. 
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Section II. GtossoLOGY ok Terminolo(5y.' 
735. Thia is nomenclature as applied to organs or parts and 
their modiflcatioiis. The aeluat botanical terminology owes its 
excellence in the Hrst place to Liunteus, and then to DeCandoUe. 
The Thcorie Elementaire of A. P. DeCandolle (tlie firat edition 
of which was published in 1813) is still classical authority, and 
until recentlj' has received few adcUtious as regards terms need 
fill in phwnogamous botany. 

73C. The fundamental rule is that each oi^an or part shall 
have a substantive name, and tliat modi ti cations of oi^ans shall 
be designated by adjective terms. These names or terms should 
be as precise as possible : each object ought to be known by only 
one name, yet synonjms are unavoidable ; and no terra ought • 
Ui be used witli two different meanings. The word jluwer, for 
instance, must not be used for a cluster of flowers, however it 
may imitate the appearance of one, nor for the corolla or other 
portions of a flower, Still, some terms have to be used in two or 
more senses, to be determined only by the connection, or else as 
having both a special and a more general meaning. Leaf (fo- 
lium) is a notable instance, A bract, to go no farther, is a sort 
of leaf; and flie imijerfect stamens of a Catalpa-flower and 
Pentstemon arc stamens, although likewise called staminodia ; 
these are liable to bo called sometimes by one, sometimes bj- tlie 
other name. But, however iVequent such ambiguities may be in 
morpholt^ical treatment, they are usually avoidable in descriptive 
botany, in which terms are held to their more special or partie- 
ulai' sense. Yet no rule can absolutely determine whether leaf 
or bract, bi'act or braetlet, is the proper tfiim in many cases. 
Moreover, substantive names must also be a]>plied to certain 
mere modifications of the same oi^an. In the same family, a 
simple carpel, differently modified in fi'uiting, is an akene in a 
Ranunculus, a follicle in Aqnilegia. a beiTy in Hydrastis and 
ActEea ; while in anotlier family an additional line of dehiscence 
makes it a legume. Moreover, in this latter family it is called a 
legume when it is not dehiscent at all. and even when it becomes 
a drupe ! Arbitrary rules cannot alisolutely fix technical any 
more than ordinary language. 

737. Experience and judgment must determine what modifi- 
cations of organs should be regarded as a kind, and bear sub- 

1 Allhnugh the former U Ihe befler name, the latter is well establislied in 
use as an Englisli word, and perhaps it need not be objeL'ted to, inasmucli as 
the Latin tetaunm comes from the Greek r/p^ia, of the game meooiug. 
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stsntive instead of merely adjective names. But the former 
sbould not be unnecessarily inultipliecl. 

738. Tlie classical language of scicntiiic botany being Latin, 
all the oi^aiiB of plants and their principal diversities are desig- 
nated by a Latin or Latinized name. Modem languages have 
also their own names and terms. Greatly to its advantage, 
English botanical terminolt^y has adopted and incor^torated 
terms (Vom the Latin and Greek, with Blight changes, not obscur- 
ing tlie identity, thus securing all their precision, and rendering 
the simple botanical 1-atin of descriptions of easj' acquisition to 
the English student. 

739. In a text-book like this, the principal names and terms 
applied to oi^ans and their leading modifications, as also those 
which relate to their action (physiological terms) , or to onr study 
of them (didactic terms, such as phytography, phyllotaxy, glos- 
sology), are defined and illustrated in course. There remain 
the more numerous and varied characteristie terms, chiefly adjec- 
tives, applicable to more than one or to all oi^ans, and which 
compose the greater part of glossologj. These, which DeCandoUe 
arranged sj'stematically with much elaboration, may best be 
reached by a glossarj- or dictionarj", such as that at the end of this 
volume, which comprises the substantive terms likewise. 

740. From characteristic adjective terms are derived the 
greater number of specific names of plants ; of which, therefore, 
the glossarj- may elucidate the meaning. 

741. Capable as the existing system is, it cannot in single 
words define all observed forms and grades, nor well avoid 
various ambiguities of meaning. Some defects of the first kind 
are remedied by combining with a hyphen two congruous terms 
to denote an intermediate state. Ex. ovato-laticeolatus, or ovitie- 
lanceolate, for an outHne lietween the two. Also a term maj' be 
qualified by the prefi.t «w6, in the sense of somewhat, as in »ub- 
rotundm, mbcordatm (somewhat round or slightly heart-shaped), 

j or diminutives (such as integriusculus) , or superlatives {integer- 
rijn>u) or other strengthened forms (such as perangiittui) may 
be employed. Among terms of more than one form of meaning 
are such as ealycinus, which may mean, according to the context, 
pertaining to the calyx, or of tlie appearance of calyx; ct/mosrit 
may mean in cymes, or Ijearing cymes, or in the manner of a 
cyme : and paleaceas may mean provided or beset with chaff, or 
resembling chaff in texture. Often tlie form of the word should 
distinguish the sense ; a.afolicUu$, I'urnished with leaves, /o/iosm, 
with abundance of leaves, while foUarens may mean either bear- 
ing leaves, or propeily of leaf-like texture or appefLranc*. 
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742. Absence of an organ or quality may be expressed byj 

means of a prefix with privative signification, as indehiseent, not \ 
dehiscent, exam.atcUe, destitute of a ring, apetaiou*, witLoiit 
petals. But the Greek privative « should not be prefixed to 
Latin words, nor the Latin mb to terms taken IVom the Greek. 

743. When the Latin preposition ob is prefixed to an adjective 
term, it means obvereely ; thus obcordatm is cordate inversed, 
that is, the broader end with its notch at the apex (instead of ' 
the base) of the leaf or other plane oi^an. 

SEcrtoN III. Description, 

744. Under this head may be conveniently comprised all that 
relates to the form of the exposition, in botanical terms, of the 
differences by which the species and groups of plants are distin- 
guished and recoi-ded, the structure exemplified, and the history 
or bibliography indicated in systematic works or writings. Lin- 
nseus, in the Philosopiiia Botanica, treated these topics under 
the head of " Adurabrationea." 

74J. Descriptions may be full and general, comprising an 
account of all that ia known of the structure and confonnation 
of a plant or group, or rather all that is deemed worth recoi-ding, 
or they may be restricted to what is thought most important. In 
the former, the description is independent of all relative knowl- 
edge, or takes no notice of i-elationsbip to other plants or groups. 
The latter intends to portray the species or group in its relations 
to others, and to indicate the difTerenceB solely. Exhaustive 
descriptions of the former kind are seldom drawn up, but partial 
or supplementarj- ones are common. Descriptions of the latter 
kind, when reduced to what is essential or differential, are termed 
Characters, or the Character, of the group so described. There 
are all gradations in practice between characters and descrip- 
tions ; but the distinction should be maintained. 

746. C haracters arc specific, generi c, ordinal, &c. They are 
th e_ diff ere nlitE, or mark s which distinguish a group from any 
re lated "g roup of Uie same rank with which it may properly be 
c ompared . According toTBe "bccasTon 'and {>ilt'poSB', they may' 
specify only the fewest particulars which will serve as a dit^- 
nosis, or they may be extended to all the known constant differ- 
ences between two or more related species, genera, oi-dere, &c,' 

• The (ormer would answer to what liave been termed differtniiai char- 
acters, the latter to essential characters. Linnseus divided (generic) characters 
into/actitious,esseiilia!, and noiural ; by the former denoting any difference 
which may effectively distinguish between any two groups brought arti- 
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What is now temied the specific character was the specific name 
with Linnaus and his piedeeessors ; what we call the specific, 
Linnxus called the trivial aame. (703.) 

747. Sabordination of charactera and the avoidance of vain 
i-ci>etitions require that aa far as |>os3ible — regai-d being had to 
the form of the work — the ordinal character should contain 
oul}' what is needful to eii-eumstribe it, and to exhibit clearly 
its morphologj' ; that tlie characteis of tribes or other divisions 
should not reasseit any jHirtiou of the ordinal character, nor 
the genenc chai-acter that of the superior groups ; aod so of the 
sections and subdivisions of all grades down to the species. 
Equally from the siwcific character should be exclude<i everj- 
thing which belongs to the generic, or is common to its itla- 
tives generally, or has been alreadj' 8i>eci6ed in the section or . 
its subdivisions. So, likewise, of the varieties under the spe- 
cies. This can be done only by so arranging the si>ecies as beat 
to exhibit their relationships, that is, bj- bringing together or 
into proximity those of gi-eatest resemblance in all i-es|>ects, 
or in the more important respects. What these are, and liow a 
just subordination of charactci-s is to be apprehended, cannot 
be taught by rules, but must be learned bj- experience and 
from the critical study of the classical botanical works. No one 
is competent to descrilte new plants without such study, and 
without a clear conception of the iwsition which a supposed 
new species should occupy in its gcntis, or a genua in its order. 

748. Characters of orders, genera, and of all intci-mcdiate 
groups, are drawn almost without exception from the oi^ans of 
fructification. In the description, these pails are mostly taken 
in order, beginning with the calyx and ending with the o\-ary, 
the fruit, seed, embryo. But, as to the orders, some writers pre- 
fer to pi'cface these proper charactei-s with a general sketch of 
those derived fi-om the vegetation, which, albeit of less syste- 
matic value generally, are oflen very characteristic of jMirticular 
families. Rubiaeese, for example, are known by their opposite 
entire and simple leaves and intervening stipules, along with a 
few fioi"a] characters ; Sarraccniacese, by tubnlai' or pitcher-like 
leaves, along with a certain combination of a few other chara.c- 

flcially (ogether, as tliey might be in an arlifitial key, and us very unlike 
genera oflen were in liis sexual system ; by die second mranitig the diglint^ 
lions, the fewer the better, wlilch will eeparate a group from its nearest 
relatives ; by the thini, nil real marks of difference, i. e. att afTorded by the 
organs of fruttiflcation, wliich only were taken into actounl for genera, &c. 
Upon tlie construction of tliis natural character Linnieua prided liimself, 
and juBtly. These arc tlie characters in bis Genera Plaalaruni. 
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ters, and so on. Where brevity ia aini6(l at, ewth external and 
obvious characters, followed by a few diagnostic marks, may 
practically take the place of a full enumeration of particulars, 
many of which may be common to other orders, though not in 
the same combination. Generic characters alwaj-s commence 
with the calyx or most external of the floral organs and proceed 
to llie ovary, thence to the fruit and seed, and end with subsi- 
diary (but often no less diagnostic) particulars furnished by the 
vegetation and mode of growth. 

749. Detailed descriptions of species, as distinguished from 
technical charact«re, commence witli the root, and proceed in 
order to the stem, leaves and their parts or appendages, inflor-. 
escence, bracts, flowers, calyx, corolla, stamens, with fliament, 
anther, and pollen, the disk, if any, gynoecium and its parts, 
ovules; then tbo ft-uit, seed, albumen, if any, embryo and its 
parts. But descriptions of tliis sort in most works and in ordi- 
narj- cases arc partial and subsidiaiy, comprising only certain 
details supplementary to or in amplulcation of the character of 
the -species oi' genus. In condensed works, snch description is 
wLollj- omitted, or is reduced to a few siMcifications which do not 
readily find their way into'tho character. 

750. Specific characters usually follow the same order of 
enumeration, from root to seed, so far as the several organs are 
mentioned ; and in Latin the phrases ai'c expressed in the abla- 
tive case. But these particulara are often very conveniently 
pi-efaeed by statements applj-iug to tlie whole plant rather than 
to any one oi^an ; and these arc given iu the nominative, and 
agi-oe witJi the name in gender.' 

751. Linna;us required that neither the essential cliaractev of 
a genus, nor a specific character (his nomen speclftcum), should 
exceed twelve words. Latin characters take fewer words than 
EngUsh. But this arbitrary rule is wholly out of date. Yet 
such characters sliould be brief and diagnostic : otherwise, their 
advantage is lost, and the distinction between them and descrip- 
tions disappears. In monograplis and floras, tlie desirable 
brevity, or such as tlio case admits, is secured by prot>er group- 
ing under a suboi-di nation of sections, subsections, and other 
subdivisions." 

' Ex. " Kepeta Catakia : crctla, clatn, t'ano-pubestens ; foliis petio- 
liitis," clL'. In Eitglisli, tlicsc tuljcttivcs iritliout any substantive expressed 
will be seen to belong, as bere, lo " plant " or " lierb " understood. 

• In the Synoptital Flora of Korth America, such a system of succeEsive 
diviaionB is (horouglily carried out. And, if the spoeifto characters are by no 
means short, it is mostly because nearly all separate descriptive matter is 
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752. Pnnctastion. In proper desciiptions, and in ehai-actera 

of genera and of liigher groups, the account of each oi^an forms 
a separate sentence ; and in Latin the terms arc in the nominar . 
live case, except subsidiary portions, wliich are oft«n thrown 
into the ablative. Excepting the latter part, the adjective terms 
are separated by commas. A speeiiic cliaracter is alwaj's in one 
sentence. In Latin, its clauses are mainly in the ablative ; and 
much divereity prevails as to the punctuation.' Snl^eneric and 
other sectional characters are commonly fi'anied like those of 



dispensed with: t'onsequeiitly various partieuiars are added to the char- 
ai.'ler wiiii'li do not BCrictty belong to it. In Bentliam'B great Flora Austra- 
Henais, also in Engliaii, Bpccifle clisrauEers are replaL-cd by a cliaracteriBlic 
BjnopsU At tlie head iif eacli genus ; and a terse deseription undvr each 
species complcles tlie nc^^omit. Moreover, Bcntham, in ret-ent worlts. such 
aa his revision of the Genus Cassia, nlso tliat of Ihe Mimoseie, wliiih hav? 
Laliii eharaeiera, writes tliese in tiic nominative case and c-acli member in a 
separate sentence, in tlie descriptive form, al>andoning the long-used abliv- 
tive form. 

' Linnffius employed only the comma in the specific character, along wiiii 
a aabsidiary use of tlie colon in a manner very unlike its ordinary use in 
punctuation, malcing it a point of less value than tlic coniiiia. Tliiu, 

"Chbsopodidu album foliis rhonibiiideo-triungularibus crosia poalice 
integris : aumuiis oblungis, racemis orcctis." Spec. PI. cd, 2, 311). 

Here, while the two main members of the sentence are separated by a 
comma, a aubsidiary portion of tlic first member, relating to the uppermost 
leaves, ia separated by a colon. Linnieus cmployeil the colon in the same 
way in generic characters. This anomalous usage is now abandoned. But 
most authors have followed the Linniean pattern in distinguishing the prin- 
cipal memhera by commas only, so that these become the only points in the 
speciflc character, however complicated tliat may be. Thus, 

" liAKUNCULUs *CRis (Linn, Spec. 779) foliis pubescentibus subglabrisve 
palniatu-partitis, lobis incisiMlenlatls acutis, summis linearibos, caule erecto 
plurifloro aubpubeacentci pedunculis teretibua, calyce suhvillOBO, carpellis 
mucrone suberecio terminatis " DeCandoUe, Prodromua, i. 38. 

This ia the punctuation thrnughout the Prodromus and in most contem- 
porary systematic works. lis imperfection Is shown in the above-cited speci- 
men. Tiie primary mombfrs of the sentence, whicli characterize the leaves, 
stem, peduncles, calyx, and carpels, are distinguished by tiie same grade of 
punctuation wliich serves tor the parts of the first member, viz. the lobes 
of the leaves, and for a still subordinate portion, viz. the form of the upper- 
most lobes. This want of subordination is to be remedie<I by the use of 
semicolons between the principal members, and of the commas only, for the 
secondary ones, — a punctuation now not uncommon, and wliich is adopted 
in the recent first volume of tlie Monographiie Phanert^^aniarum of tiie De- 
Candolles, which supplements the Prodromus. The portion of that volun:e 
contributed by Dr, Masters better exemplifies tliis than does the rest of Ihe 
volume. For Ihe latter sacrifices the advantage of the change by the inser- 
tion of commas between each adjective of a coniinunus ablative phrase (as, 
" Smilax laurijbliii ; limbis foliorum oblongia vel ovato-oblongis, coriaceis, 
3-<>nerviis, subtns pallldioribus," etc,), where they are generally deemed 
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genei-ft. Or the members may be united in one sentence, bat in 
tliat ease tbe principal ones are best separated by colons. 

753. Sboiild a point intenene between the specifle name and 
that of tlie author cited? The practice varies. But, if the name 
is Latin, the comma is supei-fliions ; for the abbreviated name of 
tlie author is supposed to be in the genitive, and to read thus : 
Ranuneulvt repeni Lttmai. Still, since when the author's name 
is cited in full it is never written in the genitive, and since in 
English the comma is normally required, it seems on the whob 
proper to insert it. 

754. In citations, the classical practice is to separate the refei- 
ences fh)m each other and from the name by periods ; thus, 
"■ Anem»ne cylmdrica. Gray, Ann. N. Y. Lye. 3. 221. Torr. & 
Gray, Fl. 1, 113,"^ &c. It is becoming equally customary to 
separate the several citations by semicolons, thus l>iinging all the 
reierences under one name into one sentence. The bibliography 
of a species or group of species which a descrilHjr or other author 
has to refer to (with more or less fulness, according to the form 
of his work) is to be sought partly under the admitted name, 
and partly in the 

755. SjMonjnj. Tliis includes all other than the admitted 
names. Ex- HydropdtU of Michaus is a synonym of Brasenia of 
Schreber, the latter being the earlier published name. Nectn't 
of Schreber is a synonym of Cabomba of Aublet, the latter hav- 
ing priority. T/ia/ietrum anemonoideg of Michaux has for sjtio- 
nj-ms Anemone tkalictroitfes of Linnsens and of many subsequent 
authors who followed him in referring this ambiguous plant to 
Anemone (721) ; and also Sipidesmon thalielroides of Hoffmannsegg 
and AnemoneJla thalictroidei of Spach, who proposed to consider 

Buperfluoiis. The preferable punctuation ot the i;h»rai;ter abote-qiioled 
from ihe Prortromue would lie 

Rakunculub ACRI8 (Linn.) : foliis pubcacFnlilme siiliglabriave palmntn- 
pnrtiti*, lolua indgo-Oentatia acutiB, suminis linoarilius ; taulc erecto pluri- 
florn Bubpnbescente ; peduncolia lervCibufi : ualyee eubvilloao; CBrpeUia 
jnuerone suberocto terminatis. 

The aJvantages ot this style ot punulu.iiion will more Hint more appeHr, 
when applieil (o k'ss simple eateB. Commas between the ablative adjectives 
are Buperfluoua and confuging. 

In English t;]iarnclers, commas are require<I between the ailjeetivea wliicii 
follow Ihe noun. Rightly to express ttio subordination of characters, the plan 
adopted in the Synoptical Flora of North America is recommended ; that is. 
with colons separating the principal members, semicolons for subordinate 
and dependent ones, and commas between the adjectives of the same noun. 

' See Walson'e Bibliographical Index to North American Botany (where 
this style is adopted) tor a general model for the arrangeinenl of synonymy 
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it an intermediate genus between Thalictntm and Anemone. In 
systematic works, the specific character immediately follows the 
name, and generally forms a pail of the same sentence ; and is 
followed first by citations of authors who have adopted the name, 
and then by the synonymy, or as much of it as the plan of the 
work calls for. The synonymous names and the loferences 
nnder tliem should be cited in the oi-der of their publication. 
But, to economize space, all the authoiitics for the same name 
are brought together into one sentence, and arranged acconling 
to their date. Also, where tlie sjnonymy is not claboratelj- 
displayed, the various synonyms of tiic same generic name arc 
usually placed in consecutive order. 

756. Icono^ttplij. The leading and most essential citation is 
tliat of the author hy whom and the work in which a plant is 
named and tlescribed, and also the work in which it is best char- 
acteiized. Among the characterizations, published figures hold 
a prominent place. The citation of these is an imixtrtant [Kirt 
of the sjiionymj'. The beat botanical plates arc those which 
give detailed analyses of tlic parts of the flower, fruit, and see<l, 
displaying their structurc. 

757. Habitat and Station are recoiiled in a sentence or para- 
graph following the name, character, and synonym^' of a species. 
The hahllation is ttie place, district, or region at or within which 
the plant is known to lie indigenous, or to grow B|)ontaneously. 
The complete habitat is the get^iiiiLical range. The station is 
the situation it affects, whether in water, in mnrehes, on shores, 
on hills or mountains, in forests, on open plains, &c. 

7o8. Discoverer, &e. To the habitat and station of newly 
discovered, rare, or local plants should bo api>ended the name 
of the discoverer or the collectors by whom ttie species has bo- 
come known to science, at least when the [jhint is firet |)iiblishe<l. 
Date of discoverj- should also then be iudicatetl, 

759. Time of .Blossoming should \k rccitiiled. either the month 
or the season, to which Toay be added that of the matuiity of the 
fniit. When tiie month or season is mentioned] without farther 
ex|)lanation, flowering-time is intendeil. In a floi-a, this may 
sometimes be indicatwl under the genus for all the species. 
In the flora of an extensive region, and in inspect to species of 
considerable range hi latitude or longitude, the time of flowering 
ilifTers so widely at the extremes of the geographical range that 
it cannot well bo specified except in general teiTns, as spmiij, 



760. Etfinolosf of Kames. When a new generic name is pub- 
lished, its origin and meaning should always bo given, if the 
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nature of the publication will allow it. Ho likewise of 8i>ecie8, 
except where the source or signifltiation of tUe name is mani- 
fest. Tliis is commonly the case as resijeots most eharacteristio 
specific oamos, and also those drawn from station, habitat, and 
t^e lilce. 

761. AccentoaHoH of Names. 'ITie pronunciation of botanical 
names is settled by the rales of Latin prosody. All that is 
usually attempted in those botanical works which take this into 
account is to mark the syllable upon which the priucipal ac'cant 
falb. This in words of two syllables is always the first; in 
words of three or more s3-llables, cither the penult {the last sjlla- 
ble but one) or the antei)enult (next preceding syllable). When 
the penult is a long syllable, it takes the accent ; when short, this 
recedes to the ante|)e»ult. The accentuation may accordingly 
be suflScicntly indicated by maiking the quantity of the penult, 
cither long as in Enea, or short as in ArlniLus and Gludwlus, Or 
else the accent may be marked by a proper sign, as En'ca, Arbuius, 
Gladiolus. An endeavor has been made to represent the longer 
sound of the vowel by tlie grave accent-mark, as Enca, and the 
short by the acute, as Gladioiut. But this plan is encumbered 
with practical difflculties, 

7C2. AMirefUtlons ai'e required, both of titc name of the au- 
thor, when of more than one or two syllables, and of the titles 
of the works cited. There are also the customaiy abbreviations 
ill tbc citation of volume, page, plate, &e., in wiiicJi thei-e is 
nothing iK'euliai' to botany. 

7C3. The simple nilc for the abbreviation of an author's name 
is to abridge it of all but the firet syllable and the first letter of the 
following one (as Lam. for Lamarck, Hook, for Ilouker), or the 
fli-st two letters following the vowel when both aix; consonants 
(as Linn, for Linuxus, Jasi. for Jussieu, Rich, for Richaixl), 
Sometimes more of the name must be given, in order to <listin- 
guish those beginning witli the same syllable. So wc write Midu: 
to prevent confusion of the name Michaux witli that of Mieheli, 
which, being the earlier, claims the abbreviation Mick., and 
Beriol. to distinguisli Bertoloni from Bertci-o. Sometimes a 
much-used name of one syllable is abbreviated, as Br. (or R. 
Br.) for Robert Brown. Initials or abbreviations of the bap- 
tismal name arc needetl to distinguish botanists of the same 
name ; as P. Browne in distinction from Robert Brown, Ach. 
Rich., Adr. Jitss., Alph. DC. to distinguish the younger from the 
older Richard, Jussieu, and IX'CandoUe. Ot\ where father and 
son, the abbreviation foi' Ihe latter may lie Juxg.^fil., Hoot. J!!.. 
or Hook.f., &c. Certain, but vcrj' few, well-known and eminent 
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names are abbreviated to a sign ; as L. for Linnseus, DC. for 
DeCaDctolle, HBK. for Humboldt, Bonpland, and Euntb, the 
latter too long after ordinary abbreviation.' Care should be 
taken to affix the period bj' which abbreviations may be dis- 
tinguished from full names, such as Don, Ker, Bli/U. 

764. Abbreviations of titles of works follow the same rules as 
those of names, or at least are in no wise peculiar in botany. 

lab. Abbreviations of the names of oi^na follow the same 
rule : Cal. for calyx, Cur. for corolla, Slam, for stamen or 
stamina, Pi'st. for pistillum or pistil, Fr. for frut-tus or fi-uit, 
J^er. for pericarpium or pericarp^ Sem. for semen or seed, are the 
most common, ffab. for habitat or geographical station, Jlerb. 
for herbarium, Gen. for genus, ^. or AJsec. for species. For, for 
variety, and the like, everj' one will understand. But some 
abbreviations which are common in botanical writings, at least 
those in Latin, may need explanation to the elementaiy student. 
A list of abbreviations is appended. See p. 890. 

766. Signs. Under this head might be ranked snch abbrevia- 
tions as V. V. for mdi m'vam, v. s. for vidiaiccam, to note that the 
writer has seen the phint, either alive or in a dried specimen ; or, 
more particularly, v. ». «., when it is a spontaneous specimen 
that has been examined in a dried state, and v. 3. c, when it was 
a cultivated specimen ; v. v. c, when the living plant was seen 
in a garden only, and v. v. »., when the spontaneously growing 
plant was seen ali*-e. There are also proper signs, of which the 
most common are those which indicate the sexes of blossoms, 
tlie duration of a plant, and the like. Also the interrogation 
point (?) used to express doubt ; the exclamation point (!) to 
indicate the certainty that is given by the actual sight of an 
authentic original specimen. Seep. 391. 

767. The marks used to indicate the subordination of sections 
under a genus, or in the synoptical arrangement of genera, and 
the like, are not settled by any fixed rule. An approved ar- 
rangement is to em|)lo^v the following marks in the given order, 
S • -1- ++ ^. The fii-st one, for sections of the highest onler, 
takes mtmerals after the sign. Ex, § 1, and so on. When 

' As AIpli. DeCandolle reniarks, the proper abbreviation of the name lu' 
l>ears is Caii/I. But the fonn DC. was verj- early adopted by tlie first of 
tlie illustrioug name, and lias been continued for almo«t three quarters of a 
century. Alphorse DeCandolle would preEer to write it D.C., but lias not 
adopted that mode, nor should we ; for DC. and HBK. are eonvenient bIf 
brevialiona reduted to signa. Bui sui^h forms should not be increased. For 
ordinary names they would be unintelligible. 

Names wliich are not too lon^, and of whieh an abbreviation by the ordi- 
nary mle is inauffleleni, such as Draiaif, should rather be w 
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such sections are followed bj- a sabstantive name, they are 
equivalent to subgenera.' Ex, Phacelia, Juss,, g 1. Euphacelia, 
i.e. the true or typical Fliacelia; § 2. Cotmanthus, Graj*. Sm. 
Sections next in rank to these are marked with asterisks, ■ for 
theflrst, ■ ■ for the second, • • • for tlie third one of the same 
rank. Divisions of these have the ■*- prefixed ; and so on in the 
same way. Still farther subdivisions may be marked by the 
small letters of the alphabet eonscciitively, a, 6, c. When capital 
letters are used for division marks, it is mostly for those of a 
high grade. 

768. Floras, Hono^ftphB, &c. A systematic work describing 
in proper order the plants of a countrj- or district is generally 
called a Flora. A Flora of a small ilistrict takes the diminutive 
name of a Florula. A universal work of the kind when it ex- 
tends to the species is a System, Si/stema Vegetabilium or Si/slema 
Jiegni Vegelabilis. The latest completed Syttema Vegelabiltura 
is that of Sprengel (1825-1828), in five octavo volumes, on 
a very condensed plan. A compendious Flora or Systema is 
oflcn termed a Prodromus, literallj' meaning a forerunner or 
preliminary work. But, as even tliis is more tiian most liot- 
anists are able to complete, the name of I'l-odramiis is now 
applied to works which arc not intended to precede fullur ones 
by the same author. The principal work of tliis kind is the Pro- 
dromut Si/st. Nat. Jiegni Vegetabilw, commenced by DeCandoUo 
in the ycar^l824, continued by his son Alphonse DeCandolle 
(aided by various Imtanists) to its close in 1873. down to vol. 
xvii,, or essentially twentj- very compact octavo volumes, these 
carrj-ing the work only through the great class of Diuotyledonea. 
But the publication of the monocotyledonous onlei's has com- 
menced in a series of Monographs {Monographia Plianerogam- 
arum). A Monograph is a systematic account of all the ei>ec!e3 
of a genus, order, or other detaclied group. 

769. S|)ecimcns of botanical characters and descriptions, cita- 
tions, &c., illustrating this chapter, might be given here. But. 
for those in Latin, the classical works of DeCandolle ancl others, 
and for the genera those of Jussieu, Endlichcr, Bentham and 
Hooker, may be taken as models. In Ei^lish, those of the 
latter authore, and in the United Slates the better-known 
writings of the present author, esi>eciallj' the later ones, may 
be referred to. 

' DeCandolle in tlic Prodromus employed tlie word Sect. iSectio] for 
what Braivers lo aubgcnuB or at least to tlie liiglieat grade of sections ; then 
§ 1, § 2, &•:., for the next grade below eubgenu* ; and then the asterisk, and 
other marlcB. 
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Section IV. Specimens ; Directions foe their Examina- 
tion, Preservation, &c. 

770. Implements. Those necessary for the examination of 
pliEenogamous plants. Ferns, and the like, are a simple pocket 
lens, a simple dissecting microscope ; also a shaip thin-bladed 
knife and some needles of vanotis fineness, mounted in han- 
dles, for dissection. 

771. For a single hand lens, one magnifying oiilj' from four to 
six diameters is the most useful. A doublet, or a parabolic lens 
of Tollea, ofaboutaninch focus, is Iwttcr, but much more expen- 
sive. The simple stage-microscope for dissection need have only 
two lenses (doubbta or otherwise) with large field and good 
definition, one of an inch and the other of about half inch focal 
distance ; and a glass stage of at least an inch and a half in . 
diameter. A compound microscope is useful for all minute 
investigation, and is essential in the study of vegetable anatomy 
and of all lower cryptogamie botany. 

772. For making thin slices, a razor is the best knife ; for dis- 
section on the stage of the simple microscope, beside needles, 
small scalpels or some of the cutting instruments used by ocu- 
lists are verj- convenient. But an exjwi-t hand is able to do 
almost every thing with a common knife or 8cali>el and a pair 
of mounted needles. Slender forceps are almost indispensable : 
those made for the use of dentists are the liest. * 

773. AnalTsis. In the ex amin ation of a n nnknown plant wi th 
a v iew to its determination, i ts wliole s tructure should be mad e 
out, so far as the materials allow, before a step is taken to 
ascertain its name ancT^lace ln"tlie'^-stGni. ' In rosoecf'to th e 
ate'm^ts duration and consistence" and ' its" internal structu re, 
whether ex ogenous o r .end ogen ous, aixi to be noted. As to the 
f oliage, tliie venation and the phyllo tax y, also the present or 
aLiscnce_of stij)ules. are most, im p oiiant. I'Ke anthot axy or 
inflorescence_is_to be. examined^ and rcfen-ed to vts proper ty|je. 
In the flower, the numeric al iilan and sym metry, fts ground-plan 
and the nature^ of the deviatio ns IVo m the ffcnera"! or the fumiTy' 
type, arc "to be considered ; also the_Bg_stivatLon or arranj^omwTt 
of the jtai'ts in the budj_ the character and extent of coaJe scenc e 
and adnation ; the manner in which the anther is borne upon the 
filament, aiid its place and mode of dehiscence, &c. Xote^so 
w lietBef, w TieT rtbe "GIossonr ]s~ticr maitliroJrt e, tlie anthers a nd th e 
Btigmas mature at the same or at different periods, .^he plaeen - 
tation and the ch aract er and ijosition of the ovules should be 
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determined. Two sectiona of the flower should be mad e! o ne of 
th em vertical ami ai recti j^hroug U liie e ei>t7e',"'n'tEe manner of 
Fig. 336-341, — this will <Uaplay the adnation, msertton, &c., 
of all the parts ; the other transverse aad through the middle of 
the ovary, also above the ovary when this is inferior, and if pos- 
sible in the unopened but full-grown flower-bud ; this, among 
other things, will bring to view the estivation. (Fig. 361, 386, 398, 
&c.) Not rarely IVuit and seeds are to be had at the same time, 
or upon the same specimen, and these are equally- to be investi- 
gated. In fresh seeds, even those of minute size, the embrj'o 
maj' almost always be estracted or brought to view under the 
microscope, either by tearing away the seed-coat witli needles or 
by sections with a keen kuife. When hard and drj', they have 
only to be soaked or slightly boiled. 

774. Dia^ans and also sketches of the parts should be made, 
Bucb as those referred to in the foregoing paragraph. Such 
diagrams can be drawn by any one witli a little practice ; and 
they may be made to express the whole floral structure, even to 
the coalescence and adnation.' But in the process of determina- 
tion the student should beware of trusting wholly to his dii^rams 
and sketelies without direct veriflcation. 

775. Dried specimens, when well prepared and in suiBcient 
abundance, in the hands of a skilled botanist are in most cases 
but little inferior to fresh ones. When needed, flowei's, or clus- 
ters of blossoms, or fruits may be detached and prepared for 
examination and dissection b}- somewhat jirolonged soaking in 
warm water or by a short immersion in boiling water. This re- 
stores flower-buds and small flowers and fruits, or their parts, to 
a condition not essentially unlike the living state. Consequently, 
the Herbarium or Hartv* tiecus of the botanist is to him more 
essential than the botanical garden, important as that may be. 

776. Rerborlzliig.' The collector's outfit will essentially con- 
sistofa Fflwu/um orbotanicaMKix,a/^ryo/io, a TVotre/, a pocket 
Leni, and a small but stoutly covered Nole-booi, Some use a 
portfolio only, oUiers the botanical box ; but on a long excursion 
it is well to have Iwth. The former is preferable in moat cases, 
except when specimens are collected for the immediate use of a 

' See tifliler's Bliithendiftgramme (Leipait. 1872, 1878), an admirable 
work, which mny gerve as a model. 

' These articles, from paragraph 7TS to 8ri2 ini-luBlve, were obligingly pre- 
pared, at tlie author's request, by Lvma.n H. HovsraDT. of Pine Plains, 
New York. They form an abstract or a new edition of a series of notes on 
the subject which were pubhehed in the Bulletin of the Torrey Botuiical 
Club, in the year 1878. 
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olaas. When well stocked with paper, it is of almost unlimited 
capacity ; and most plants of delicate texture (as many of the 
smaller aquatics, and those with fugacious or delicate corollas) 
need to be consigned directly to the paper in which they are to 
be pressed, and to be kept meanwhile under some pressure. 

777. The Vatealum is verj- useful for holding plants that are 
to be examined fresh, and for thick roots, lai^e fruits, &c. It 
is made of tin, and should be of oval- cylindrical shape, about 17 
inches long and 4 by 6 inches wide, and provided with a light 
strap to throw over the shoulder. The lid opens nearly the 
whole length of one of the flat sides (15 bj- 4^ inches, with one 
fourth inch Up) , is made to Ht as close as possible, and fastens 
by a simple spring catch. When no portfolio is used, a larger box 
maj- be required. Plants may be kept fresh in such a box for 
many days. For a several-days excureion, when it is desirable to 
bring home a lat^c number of fresh plants, a tin chest, made some- 
what after the pattern of an old-fashioned trunk, will be found 
verj- con\'enient. It should be about 21 inches long, 10 inches 
wide, and 10 inches high to the top of the convex and hinged 
lid, which forms the whole top, and to which a handle is fitted. 

778. A good form of Portfolio is made of two pieces of binder^s 
board covei'ed with enamel cloth, and fastening together with two 
long sti'aps with buckles. Handles similar to those on a carpet- 
l)ag may be attaclied for carryiug. The usual size of portfolio 
is 18 bj' 12 inclics, but 16^ by llj inches may be better, as 
there would then be little danger of making specimens of too 
great length for the herbarium. (784.) Or the back may l>e of 
soft leather, an inch or so in width, and a light strap and buckle 
at the front edge and at each end. The portfolio should contain 
a good quantity of folded sheets of thin unsized paper, similar 
to grocer's tea-paper, and of a size only a little smaller than the 
sides of the portfolio. Verj' thin manilla paper, or what is so 
called, is excellent for this purpose, being sufficiently' bibulous 
and rather strong. 

779. The specimens as soon as gathered should be laid neatly 
in these folded sheets (called specimen sheeU) , and kept under a 
moderate pressure in the portfolio. The sheets with the spec- 
imens are afterwards transferred to the home press, but the 
sijecimens eboiild be left continuously in their sheets through all 
the changing of driers, until cured. Indeed, the si>eci]nens may 
well remain in the sheets after drying, until wanted for mounting 
or for exchanging. Foriine specimens, the use of this fpecimen 
paper is very important. Many plants are so extremely delicate 
and sensitive that they will not bear the least handling without 
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curling and shrivelling, unless thus enclosed : also without these 
sheets much time is lost in transferring small specimens one bj- 
one fiBm one driei to another in the drj'ing process. 

780. For dicing up roots, bulbs, &c., a small and sharp 
lK)inted triangular Trowel or stout knife will answer. One of 
the best "diners" is made from a large file. Let a black- 
smith bend the lower half of the blade to a gentle curve, so that 
the point will be about an inch out of the true line. Grind off 
the teeth and re-temper the blade. The total length with 
handle, which is over one third, should be about twelve inches. 
A leather case may be made for convenience of carriage. The 
advantages of tliis strong toot are many.' 

781. A Note-book should be carried upon every excursion, in 
which the station of rare plants, dates, colors, and various par- 
ticulars which cannot be learned from the specimens, may 
be recorded on the spot, instead of being lelt to uncertain 
memorj-. 

782. For most plants, the best time for collecting flowering 
specimens is in the morning, soon after the dew has disappeared. 
Vespertine flowers have to be secured earlier, or at nightfidl, 

783. Care should be taken to ha^e the specimen of the proper 
size, neither too small nor too large, and to comprise all that is 
necessary for complete botanical illustration, — flowera, fi-uit, 
and leaves, both cauline and radical when possible. Inex- 
l>erienced botanists suppose tliat a small sprig, containing a 
flower or two witli a few leaves, will answer all puiposes as a 
botanical specimen ; but later he comes to know better, and also 
learns that the flower is only one of the com(>onent parts of a 
specimen, and not always the most important one. In various 
genera and orders, the fruit is the most distinguishing character- 
istic, as with the Potamogetons, tlie CruciferK, the Umbelhferae, 
and the Cyperacese. With many plants the radical- leaves, with 
others the character of the subterranean stem, whether a rootstock, 
tuber, corm, or bulb, or of the root itself, whether annual, bien- 
nial, or perennial, becomes important. Consequently, all the 
organs have their value in an herbarium specimen, and each and 
all should receive due consideration from the botanist when col- 
lecting. Specimens may be often secured that exhibit both 

' [There U an Englisli herborizing trowel of excellent quality, with blade 
six or eight inthes long, lesa than two inches wide, ilic Bides sliglitly in- 
uuTTed, the atout shank an inch and a quarter wide, and one sixth of an 
inch thick: Uiia forms the whole back of the handle, the front of which is 
a piece of lignum vits riveted fast to the steel. It is nearlj impoulble (o 
break it] 
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flowera aiicl fruit in the same plant, or fiuit may be frequently 
obtained from more advanced plants at the game time. If not, 
fhiit must be collected later, as in case of shrubs and trees, of 
which generally only a branclilct with flowers, or with flowci's 
and leaves, can be gathered first. But subsequently the fruit 
and mature leaves, sliould always be taken, if prauliuable, from 
the same individual as the flowers. Of dioscious shmbs or 
trees, like the Willows, each species should be represented by 
four pieces r first, the sterile and fertile c'atkins will have to be 
obtained, and the respective individuals maikeit, so that later 
corresponding twigs with mature leaves, stipules, and fruit may 
be gathered, and the specimens rightly matched. 

784. A specimen should be so arranged as to be no lai-gcr 
when pressed than can be neatly mounted on tlie herbaiium 
paper. A slender plant not over three feet in heiglit should 
generally be preserved entire, root and all. This can be done 
by bending or partially breaking it at one, two, or thi'ee places, 
and doubling so that the sections will not rest upon each other 
in drjing. If broken twice, it may be neatly arranged in the N 
form when put in portfolio. Very large herbaceous plants will 
have to be (lividod and the parts preseiTed separately, or, ttetter, 
take a suitable portion of the upper stem, liaviug lea-.-es, flowers, 
and tvuit, and a convenient part of the lower stem containing 
radical leaves and with it sufficient root to show whether tlie 
plant is an annual, biennial, or perennial. Thick stems, roots, 
tubers, bulbs, and the like, should be divided or thinned down 
with a knife, but in such a manner that the original shaj.>e can 
be easily made out. 

785. Carices should be always collected when the IVuit ia full- 
grown, but not so ripe as to fall away. So also should other 
Cyperaceie ; yet it is well to collect also earlier specimens of 
these in flower. Grasses, on the other hand, should generally 
be collected soon after they come into blossom. For when 
mature the spikelets in many species bi'oak up and fall away in 

'dng. The culm, leaves, and root of Sedges and Grasses 
be preserved, as well as the inflorescence. The root is 
no less nuportant. Cespitose sjjecies should be so eoUected and 
preserved as to show the tutted character. The culms of most 
sedges and grasses act stubbornly when bent for arrangement 
in portfolio or pre«3, and are not disposed to stay in place. This 
difficulty is promptlj^ remedied by crushing with the teeth the 
angles made by the bending. Or these may be thrust through 
slits of paper. In dr3ing Sedges and Grasses, very moderate 
pressure should be employed. 

Dig-izedbyGoO^k' 
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786. Some aquatic plants (Algie especially) are so soft and 
flaccid that, to secure tliem in their proper shape, they must be 
placed in clear water and floated out by inserting beneath them 
the pai>er on which they are to remain permanently, either the 
regular mounting paper, or a thinner white pa|K3r which wheo 
diy can be pasted on the herbarium sheet. If likely to adhere 
to the sheet or drier abo^e them in the press, a piece of oiled or 
stearinc paper maj' be laid directlj- on the specimens to prevent 
their sticking. Also I'isuous or glutinous plants which are liable 
to adhere to the sheets enclosing them may be sprinkled witli 
Lycopodium spores, powdered soapstoue, or some similar sub- 
stance. 

787. The name of the plant jf known, but by all means the I 
locality and date of collection, with &uy other descriptive re- I 
marks regarded necessary, should be written on a ticket or on/ 
the sheet when it is put into the press. Never omit to record I 
the time and place of collection, as a specimen of unknown date \ 
and locality loses much of its value and interest. 

788. Drying Specimens. The chief I'cquisite for good herba- 
rium S|}eeimcns is the extraction of llie moisture iVom the green 
plant as rapidly as possible under a pressure which obviates 
brittleness. Thin is to be afi'ected by plai-ing the thin sheets 
containing the s{}Gcimens between layers of bibulous paper, called 
driert, and applying moderately strong pressure to the pile. 
For driers nothing can be better than thick blotting paper, 
except that it is too expensive, and the same may be said of 
an English drying jwper made for the purix>se. Equally good 
driers are made of the thick and felt-like brown paper which, 
after saturation witli coal-tar, is here laigcly used under the 
clapboards of wooden houses and nnder slate-roofing. It is a 
cheap material, and is to be obtained, cut into sheets of 18 by 
12 inches. Or driers may lje made of old newspapers or of any 
soft wrapping paper, cut or folded to the proper size, and 
stitdicd (very expeditiously by a sewing-machine), or Joined by 
ej'elet paper-fasteners at two corners, in packages of a dozen or 
more leaves to a drier. It is well to have a large supply of driers 
and specimen -sheets read.>' for use. 

789. A half dozen or more pieces of thin boards, 18 inches 
long and 12 inches wide, should be provided. They are used 
at the top and tlie bottom of ttie pile when pressing, and also 
for dividing it Into suitable sections, especially for separating 
the packages of plants which were put into press at difl'erent 
periods, and dividing up these [lackages themselves, if too large. 
For the plants dry better in small sections and with the pressure 
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evenly distributed. Hence it is best to have tliese sections not 
ovei five or six inches in thickness, nor should the pile itself 
be carried too high, never exceeding two feet. Fainted binders' 
boards may be used, instead of tlie common boairls, to separate 
interior divisions. Some botanists use a kind of lattice made of 
two layers of thin strips or laths, crossing each other. This ia 
said to allow free escape of the moisture by evaporation, and so 
to accelerate drjing, as in the case of the wire press. 

790. For giving pressure, various ways have been contrived. 
The Screie-preis is con^'enient and compact, but objectionable, 
because it does not follow up the pressure as the plants shrink 
in drjing. Tliis objection docs not apply to Ehc Leeer-presset, but 
thej- are usually unwieldy. Fortunately, one of the best forms 
of the drjing-press, as well as the simplest and cheapest, is 
merely a board with weights placed on the top of the pile of 
si>ecimens. Here the pressure ia continuous, constantly follow- 
ing the shrinkage of the plants. The weight on a pile should 
vaiy from 25 to IfM) pounds, according to the nature of the 
specimens and the quantitj' in the press. On an average, 60 
pounds is sufficient for most plants. If much greater pressure 
is used, there is danger of crushing the more delicate parts of the 
specimen, and thereby impairing its scientific value. For weights, 
bars or masses of iron may be used, boxes filled with sand, 
stones, and the like. 

791. Specimens brought home in the botanical box must be 
placed in such thin specimen-sheets as are used in portfolio. 
In putting plants in specimen-sheets, whether in portfolio or 
press, it is welt to take some pains to spread out the specimens 
neatly ; for a little care now may save much later labor. How- 
ever, with most species, any carelessness in this respect can 
be remedied at the first change of driers. But there are some 
plants, previously referred to, so peculiarly sensitive that what- 
ever adjustment thej' receive must be given at the time they are 
first placed in their sheets. 

792. Although plants can, if necessary, be kept (Vesh for several 
days in box or portfolio, on returning from a collecting trip they 
should be transferred to the home press as early as |x>88ible. In 
tlie transference, particular care should be taken to straighten 
out and remove all folds and crumpling of the leaves, petals, 
fronds, &c., and to arrange the specimen as naturally as ix>sai- 
ble, so as to show the proper habit. Both sides of the flowers 
and leaves should be exhibited. Plants that were put directly 
into press should receive this special attention at the first 
change of driers, which on this account should be made within 
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several hours afterwards. The stubbornness and elasticity, so 
troublesome in sijecimens when first put in, will then have 
mostly disappeared, and the whole si>ecimen will be found suffi- 
ciently flaccid to have every part stay as arranged. If this first 
change is deferred longer than ten or twelve hours, the speci- 
mens of many species become too dry for making the alterations 
required. At this time small pieces of bibulous pa|>er may be 
placed between leaves, or otlier jwrtions of the plant which over- 
lap, to prevent moulding or discoloration, and to hasten diying. 
It is well to change tliese fragments of paper with the driers for the 
first day or two : afterwards thej' may remain with no detriment. 

793. To have the specimens retain their natural color and 
general appearance, they sliould be dried as rapidly as possible ; 
and this result is best secured by fl'equeut changing of the driers. 
These should be changed at least once a day for the first four or 
five days, and aft^rwai-ds everj' other day, until the specimens 
are thoroughly dried. But a marked improvement in the speci- 
mens will result from more fVequent changes during the first 
day or two. The first day with Grasses, Sedges, and their allies, 
and the first two days with most other plants, are of more impor- 
tance than all the subsequent time. As an exi^erienced collector 
declares: "T wo or three chang es of Uie driers during the Bret 
tw qpty-foiir hours will accomplish ipore than a dozen changes 
a fter th e lapse of several days. The most perfect preservation 
of t he be autiful coTors 'of s'ome' Orchids hasT^een e&cted by 
he ating' the ^rie"rs~and ch anging them every twfi iiours. duiijig 
tbe' firs t day." 

va4. Heated driers are verj' efficient ; and the best mode of 
heating is to expose them to the sunshine, and bringing them in 
hot to make the change at once, or as soon as possible. 

795. The number of driers interposed between the specimen- 
sheets should depend upon the plants and the frequency of the 
changes : two will suffice when the driers are changed very often ; 
but more must be employed when the plants are thick and succu- 
lent. Uniform pressure may be secured with large and coarse 
plants by placing strips of pasteboard or pieces of cotton-bat- 
ting about the sides of the package. Ringlets of cotton may be 
placed about some of the larger flower-heads of the Compositae, &c, 

796. The time required to diy specimens varies with different 
species and with the season ; it depends also on the frequency 
of the changes and the temperature of the driers. By changing 
daily, the time is usually fVom four or five days to a week. But, 
with two changes a day for the first day or two and with heated 
driers, the process may be completed in half the usual time, and 
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the specimens will be in much finer condition. An experienced 
coUeetur has no difficulty in ascertaining whether a plant is com- 
pletely cured or not, while to a novice it is often a matter of 
uncertainty. A thoi-oughly dried plant can be usually told by 
its peculiar hay-Like rattle when disturbed ; also by placing the 
plant against tlie cheelt. If there is a sensation of coolness, the 
plant is still moist. 

797. If the thick leaves of fleshy plants are immersed for 
a few moments in hot water, the period of desiccation will be 
greatly hastened ; but they fivquently turn dark as a conse- 
quence of the immersion. The drying of sucli plants, and 
particularly of the Monocotyledons, may be advantageously ex- 
pedited hy placing them between several driers and ironing them 
with hot irons. Small plants may be very neatlj' dried in old 
books. Very beautiful B[>ecimens may be made by placing the^ 
])lant in a tall and narrow vessel, and pouring over it a sufficient J 
quantity of clean and dry sand. When the moisture is absorlied, | 
it may be flattened in a press. 

798. In shifting the driers of a collection, place the package 
to be changed at the left hand on the table or counter, the new 
pile in front with its length parallel to the person, — a position 
the most favorable for giving any needed attention in arranging 
specimens, — while fresh driers may be placed at the right hand, 
or bejond the pile in front. Thus arranged, the sheets of speci- 
mens can be rapidly shifted into their fresh driers. 

799. The moist driers may be spread out in the sunshine to 
dry, or stnmg on a hne in a warm room, or in the o[)cn air, if 
not too windy. Very moist driers may be thoroughly dried 
within an hour, if spread in the hot sunshine. In inclement 
weather, tliey must be dried by the lire. 

800. To recapitulate the most important i>oints in good speci- 
men-making : Use specimen-sheets to hold the plants undis- 
turbed during the whole process of drying : use plenty of the 
most bibulous driers, sun-dried and heated when practicable ; do 
not make the piles too large : make the first shift of driers within 
a few hours, at that time making all needed adjustment of the 
flaccid specimens ; change the driers twice a day for the first 
day or two. 

801. For collecting and presening specimens on a journey, 
or when moving from place to place, some modification of the 
stationary press is i-equisite. Tlie Trai-elliag-pttia must be porta- 
ble : accordingly the pressure is applied by strong leather straps 
with buckles. There should be three straps, one girding the 
package around each end, and one lengthwise. The top and 
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bottom, if of thin boanls, must be cleated, or compounded of 
wood with the grain in opposite directions, or verj' stout binder's 
boai'd or trunk-board may be advantiigeously usetl. This should 
be coverud with coarse cotton or linen clotb, glued fast and well 
painted. While stationary, the pressure may be given by moans 
of weights when more convenient, 

802. The Wire press, now much in use, is a press of this porta- 
ble kind, in which the boards are replaced by sheets of wire net- 
ting, with wide meshes, and surrounded and strengthened by a 
strong but light iron bordei'. Straps with buckles are used to 
hold the paits and contents together and to- apply the pressure, 
as in the ordinaiy travelling-press. Besides its portal)iUty, the 
advantages of such wire presses are that, in a small way, they 
may serve both as portfolio for collecting and as press for drj- 
ing i also that, as the drying takes plaue mainly bj' e^'ai>oration 
instead of absorption, much less paper is required, and the ti'ouble 
of changing the drici-s is saved.' In fair weather, the press filled 
with plants may be lumg in the wind or sunshine, in foul weather 
near a fire. The disadvantage is that specimens Aned in this 
way are apt to be brittle. To use this system advantageously, 
the botanist should have at least two such presses in operation, 
one for collecting, while the other is in use for drjing. 

803. Poisoning. Dried specimens are liable to the depreda- 
tions of certain insects, esi)ecially of tlieir larvffi. The principal 
pest is a small brown beetle, Anobium paniceum, L. ; the [jerfect 
insect does consideralile damage, the larva vastly more. Plants 
with milky Juice, such as Asclcpiadcse, Apocjiiacete, and Eu- 
phorbiaceic, those containing bitter principles, such as Gentians 
and Willows, and generally such plants or snch organs as con- 
tain much protoplasm or azotized matter, are most subject tu 
attack. Kannnculaceee, UmbelliferEe, and Composltte are seldom 
spared ; while LabiatJE mostly escape, probably on account of the 
volatile oil which they contain. Even Ferns are liable to have the 
parts of fructification eaten away. To a cei-tain extent, the im- 
pregnation of the herbarium-cases with camphor, naphtlialine, 
or strong-scented oils, may exclude the vermin. But safety is 
secured only by poisoning. 

804. The projjer poison is corrosive sublimate, dissolved in 
strong (do per cent ) alcohol. Drop into the alcohol as much cor- 

1 Prof. A. Wood ecems to imve been the first to call llie attention of 
American botanists to this system, whith be has eameslly ndvocated. 

An improved form of (big wire press, well ndnplcd bolb for collecting 
and pressing in moderate quantity, it made and sold, at a gniall price, by 
Paul Rteisler, optician, at New Haven, Connecticut, 
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roaivesublimateos it will take ap, then add a trifle more of alcohol, 
80 as to keep tlie solution jiist below the point of saturation. 
The stronger the solution the better, escept that, at full satura- 
tion and where copiously used, an efflorescence may sometimes be 
leil; on the surface of the poisoned specimens upon the evapora- 
tion of the ak-oliol. Some add to the solution some carbolic 
acid, at the rate of a fluid ounce to each quart of alcohol. The 
solution may be applied with a soft brush (one with no metal in 
its fastening) , or by a dropping bottle, or even the specimens 
may l>e dipt>ed in tlic solution placed in a flat porcelain dish. 
The bruBli (using a pretty large and soft one) is the most con- 
venient and efficient. The moistened specimens sbould be placed 
between driers and in shallow piles until the alcoliol evaix)rates, 

805. Thoroughly poison all specimens before admitting them 
to the herbarium. It is well to poison all si>ecimens whatever, 
as soon as they are made or at the close of the botanizing sea- 
eon, as well those intended for exchanges as for the collector's 
own herbarium. 

806. Keep all specimens between sheets of paper, or within 
folded sheets, not too crowded or overlaid, away from dust, and 
in a perfectly drj- plac«, so as to avoid mould. When attacked 
by mould, the corrosive- sublimate solution should be appUed. 
A properly dried specimen, duly cared for, should be as lasting 
as the paper which holds it. 

807. The Herbarlam, called by the earlier botanists ffortut 
Siccru, is a collection of dried specimens, named and systemat- 
ically arranged. It is indispensable to the working systematic 
botanist, and every devotee of botany should possess, or have 
access to an herbarium containing i-epresentatives of the plants 
of the immediate vicinity or district, if not of the whole countn-. 
Or an herbarium may be restricted to a particular family of 
plants, made the object of special study, A general herbarium 
should contain specimens representing all the natural orders and 
as many of their genera and species as possible. 

808. The form of the herbarium as to the size of its sheets is 
considerably variable. That of Linnffius is of the size of foolscap 
paper: this would now be universally rcgaixled as much too 
small. The principal British herbaria adopt the 6iz6 of 16} by 
lOJ inches, which is rather too narrow, rarely i>ennitting two 
specimens of the same species of any considerable size to be 
placed side by side on the same sheet. In the United States, 
16^ inches in length by llj in width is adopted; that is, for the 
genus-covers, the species-paper being a quarter of an inch nar- 
rower. 
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809. The specimens representing each species may either be 
laid within a ilonbied sheet, looselj' (as in some European her- 
baria), or fastened in place by narrow slips of gummed paper 
(which is much better), or else they maybe glued bodily to 
single sheets of strong and stiff white paper. 

810. The former is an excellent plan for a limited collection. 
It is an advantage that n specimen can be taken up and esamined 
OD alt sides ; also, that indifferent specimens can at anj' time be 
exchangeil for better ones. But a large herbarium on this plaa 
becomes cumbrous ' and inconvenient for ready reference and 
comparison. 

811. The best plan in a lai^e herbarium, and one much to be 
consulted, is to attach the specimens completely-, by any kind 
of strong and hght-colored glue, to single sheets, or rather half 
sheets. The specimens are thus safe fi-om injury under i-eason- 
able handling, and can be turned over and examined with as 
much facility as a scries of maps or engravings. The species- 
paper should be of writing-paper stock, or of equal firmness, of 
compact texture, well sized and calendered, and of a weight in 
size of 16} by 11^ inches of about 18 pounds to the ream of 
480 flat sheets. The pajier should lie furnished square-cut on 
all sides, in tlie manner of " fiat cap." Stiffness is the great 
desideratum. 

812. In no case should more tiian one si>eeies be knowingly 
attached to tlio same sheet. But of lerj- many species there will 
be room for more than one specimen. And sgx^cimcns from dif- 
ferent localities, of different forms, and in various stages of 
flowering and fructification, are always desirable. The full name 
of the plant should be written at the lower right-hand comer of 
the slieet, or a ticket should there be attached by glue or traga- 
canth paste. Each specimen should have its ticket, similarly 
attached, or a memorandum upon the sheet, indicating the hab- 
itat or tlie special locality, date of collection, name of collector, 
and any other desirable information which the specimens them- 
selves do not furnish. When there are loose flowers or fruits, or 
when any of these have been detached for dissection and micro- 
scopical investigation, it is well to preserve them, placing them 
in little paper pockets or envelopes and [jaating these u\)on the 
sheet close to the specimen to which they pertain. Sketches of 
parts dissected may be drawn upon the sheet. Notes and mem- 
oranda received with the specimen or too extended to be entered 
upon the sheet may be folded, inserted in such envelopes, and 
made fast to the sheet. Many botanical collections are distrib- 
utuO - with piiuted . tickaba. . _. Theee, iwd ^.autbeAtioa^iig. U^bta 
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or Qotes, should be att&ched to the sheet near to the specimen 
they l)elong to. In view of this, printed and written tickets 
Bliould be of small aize.' A ticket which exceeds four by two 

• All printing on nn lierbarium titltet sliould be in plain type ; anil fancy 
borders, useleesly occupying room, elioiild be avoided. U any Ixirder is 
thought needful, it should be of plain lines. It i« nut deeirable to par<«l out 
tiie Rpace on a ticket with separate linee aud lieadings for liabitat, dnte of 
collection, time of llowcnng or fruiting, name uf colleclur, and the like. 
These particulate may conveniently be entered at the bottom or top of ilie 
ticket, as may be convenient, leaving the rest of the space free for the name 
of the plant, the authority, and periiaps a synonym. 

Tickets for specimens distributed among other t>otanists may well have a 
head-line indicating the source, such as "bx coi.i~ c. c. PAftRir,"or"Ex hekb." 
or, in English, " Fboh the Herbabiuh of " the botanist who communicates 
the specimen. The following may serve as nn example of a simple ticket 
for the sending out of dried specimens, and of tlie way in whicli the ticket 
may be filled out with the name of tlie plant, its Iwbitat and station, name 
of collector and time of collection 






For the botanist's own herbarium, it is well to use a blank ticket with a 
printed lieading like tlie specimen above, but with the " ex " omitted. 

When a considerable collection is made in any particular botanical explo- 
ration or excursion, and numerous or several specimens of the same species 
are gathered, to l>e distributed among botanists in the way of exchange or 
otherwise, these are commonly given out under numbers and witli a printed 
heading to n special ticket. The following is an approved form of such a 
ticket, and of the mode in which it may Xm filled up in writing by Inserting 
the name of the species, the locality, &c. 



Alpine F1.0RA of the Rocky Mouhtains. 

CoU. C. C. PARRY, igji. 

No. JM 

Colorado, 1k*>u*J*ti <y (Ut*- Crt*v, 
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Inches is a nuisance ; and those of an inch and a quarter or an 
inch ant) a half in width and three or four incliee in length a]% 
most commodious. 

813. The sheets of all the epecies of the same genus, when 
not too numerous, or of a particular section of it, or any conven- 
ient number, should be consigned to one genus-cover. The best 
genus-covers are of manilla-rope paper, the " bleached mauilla " 
such as that of which tags are made is the neatest article, but 
rather more expensive : they are in whole or folded sheets (pref- 
erably in quarter quires), accurately trimmed at top, bottom, 
and front edge to the size of IG^byllJ inches; that is, the 
folded sheet as used is a trifle longer and a quarter of an inch 
wider than the species-sheets it holds. The sheets to be firm 
enough should weigh IJ or \% ounces each, or fi'om 45 to 52 
ixiunds the ream. The generic name shoul<1 be written in a bold 
hand on the lower left-hand corner ; tliat is, on the upper face next 
the back ; at or near the lower right-hand corner, the name of the 
contained species may be written either with a pencil or in ink. 

814. The genera should be arranged in the herbarium accoi-d- 
ing to some systematic work, and numbered accordingly on the 
covers. 

815. The herbarium must be preserved in close cabinets or 
eases free IVom the access of dust. Tin cases, just deep and 
wide enough to receive comfortably the genus-eovei-s, and about 
six inches high, the hinged lid being one end, may be i-ccom- 
mended for a small collection, as they are dust and insect 
proof, are portable, and may readilj- be arranged on shelves. 
But, for any herbarium of considerable size and continued growth, 
wooden cabinets with well-fitted doors are to be preferred ; the 
interior of the cabinets being divided into pigeon-hole compart- 
ments, fully 12 inches wide in the clear and 17 inches deep, and 
not over 6 inches or in small herbaria not over 4 inches high. 
Into such pigeon-holes, the genus-covere with their contents will 
slide readily, and maj' be compactly stowed away. An index 
to the genera of each order may l>e affixed to the interior of the 
cabinet doors, or pasted upon the upi>ei' face of thin boards, 
inserted at the beginning of each order. The name of the order, 
written or printed in i>old Fetters, may be pasted upon the front 
edge of this board, or npon a flap of card-board affixed to it. 
Moreover, it is well to write the name of the order iiimn each 
genus-cover. 

816. Except in public collections, where fixed cases may be 
preferred, the cabinets should individually be small, only three 
or four feet high, and containing only two or four vertical rows 
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of compartments. Such cabinets caa be increased id number as 
required, ai-e portable, and can be disposed in any order, side by 
side or one surmounting anotlier, as may be most convenient. 
The doors should be so constructed as to open and shut readily, 
but to close tightly, so as to exclude dust and insects.' 

' An excellent plan for Bmall and InexpensiTe herbarium cabinets, of a 
pDitable character, la proposed and illustrated by Dr. Parry, in the American 
KaCuralbt, Tiii. 4T1. Each sinall case is in fact a plain wooden box, wide 
enough to bold two tiers of pigeon-hole compartments, and of ao; desirable 
height (three compartments high in Dr. Parry's plan, but double the number 
might be better) : the eatirc front (.'onsistB of a pair of doors meeting in the 
centre, there fastened by aflush spring catch; the doors bevelled on the inside, 
with a corresponding bevel on the case, to which they are attached by out- 
side hinges, so Chat in opening at a right sjigle tliere are no sharp comers to 
hinder the drawing out of the herbarium papers ; also allowing tlie cases 
to Bland close side by side, as well as one upon another, without interfering 
with the free opening of the doors. These, moreover, may swing quite back 
against the sides without in any way straining Che hinges. For lifting, a 
pair of flush handles, countersunk to the level of the wood, may be attached 
to Ihe sides. When the herbarium has to be removed to a distant place, 
these cases, having no projecting knobs or handles, will go readily into ordi- 
nary packing-boxes. 
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1. OF NAMES OF BOTASISTS AKD BOTANICAL AUTHORS. 



Ach. = 


Acharin*. 


Btrkh. = 


Berkhey. 


Adans. 




Berhn. 


Berkenhout. 


Afx. 


AfMUuB. 


B„ria«d. 


Berlandiw. 


Ag. 


Agardh. 


a™*. 


Berahardi. 


C.Ag. 


C. A. Agardh. 


Btrt. 


Bertcro. 


J.Ag. 

Ag./. 




BertcL 


Bertoloni. 


Jj.G.Agwdh,«.n, 


Bew. 


Beaser. 


Ait 


Alton. 


Bitb. 




AU. 


AlUonl. 


Bigd. 


Jacob Bigelow. 


Xmm. 




Bitch. 


BisL-hoff. 


Arider,. 




BAm. 


Boehmer. 


A»dr. 


Andrews. 


Bo^A. 


Boerliaave. 


Andri. 


Andrzejowiki. 


Boiu. 


Bolster. 


Aretch. 


Arcschoug. 


Boland 


Bolander. 


Am. 


Amott. 


Bong. 


Bongard. 


An-L 


Arrhenim. 


Bo.pl. 




Aidt. 


Aselierson- 


Bork. 


Borkhausen. 


AuU. 


Aublet. 


Borii. 








Bradc. 


Wm. D. Brackenridge. 


Bab. 


Babington. 


Brebit. 


Brebisson. 


Bail. 


Balllon, 


Brtf. 


Brefeld. 


Baib. 


Balbis. 


a™..^ 


1 W. H. Brewer t Sereno 


BMW. 


Baldwin. 


WaU. 


t Wateon. 


B,df. 


Balfour. 


Brid. 


Bridel. 


Bam. 


Bam^oud. 


Brong. 


BrongnUH. 


Barr. 


Barrelier. 


Brot. 


Brotero. 


BaH. 


Benj. Smith BartOD. 


Brouu. 


Broaaiionet. 


fV Bart 


W">-P.C.B»rlon, nephew. 


fir., B. Br. Hubert Brown. 


Bam. 


John Bartnun. 


P.Br. 




Barlr.f. 


Wm. Barlrun. 


Bru^f. 


Brunfels. 


Ba«h. 


Bauhin. 


B.idd. 


Buckley. 


Bmim. 




B«U. 


Bulliard. 


B.nj. 


Benjamin. 


Barm. 


Wurman. 


Bam. 


J J. Bennett. 


Buri. 


Buxbamn. 


A.Ben«. 


A. W. BeniKtt 






Book. 




Com. 


Cameradua. 


Berg. 


Bergins. 

M, J. Berkeley. 


Comb. 
Ca«bet. 


!-— » 
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Campd. 


= Campdera. 


Eat. = 


AmoB Eaton. 


Co«J. 


DeCandolle, naualljr DC. 


D.C.Ea 


D.C. Eaton, gnmdsoa. 


Cusp. 


Caspary. 


Edgew. 


Edgeworth. 


V<xss. 


Cawioi. 


Edw. 


Edwards. 


Caltsb. 


Catesby. 


Ehren. 


Ehrenberg. 


Civ. 


Cavaailles. 


Ehrh. 


Ehrh art. 


Cere. 


Cervanlea. 


EicM. 


Eithkr. 


Cham 


Chamisao. 


Eiseag. 


EiBengrein. 


Chap«. 


A. W. Chapman. 


EU. 


Elliort. 


Chan. 


Cliavannei. 


Endl. 


Endlicher, 


C'oii. 


Choisy. 


Engelm. 


Engelraann. 


Ciai/l. 


Clayton. 


E«sl. 


Engier. 


a«,. 


ClusiuB. 


£«*.. 


Esc-liecholtz. 


CMad. 


CollaJon. 


Eschw. 


Eachweiler. 


Calm. 


Colmeiro. 


Etlim/ah. 




Comm. 


Commelin. 






Com. 


Cornuti. 


Fendl. 


Fendler. 


Cm, 


CoBson. 


Femi 


FeuiUee. 


Cunn. 




FingerL 


Eingerbath. 


Curt. 


Wm, CurlU. 


Fisch. 


Fischer. 


M.J.CW.M.A. Cortii, 


Forsk. 


ForskSl. 






Fofst. 


Forsler. 


Lkdeeh. 




Fou™. 


Foamier. 


Dalib. 


Dalibard, 






DurL 


Darlington. 


Fregc. 


Freycinet. 


DC. 




Fral. 


froelii:li. 


IMC. 


J A. P. DeCandoUe. 






A. DC. 


Alphonse DeCandolle.Bon. 


GierUi. 


J. Gartner. 


Cm. DC 


Casimir DcCandolle, the 


Gartn./. 


C. T, Giertner. 


Decne. 


DecaiBne. [grandson. 


Gardn. 


Giinlner. 


Deles,. 


DelesBert. 


GaHd. 


Garidel. 


Zl^mut. 


Dennstedt, 


Gasp. 


Gaspardni. 


Deie. 


Deei:ourtil». 


Gaud. 


Gaudin. 


De>r. 


Desfontainei, 


Gaudich. 


Gaudichaud, 


Desj. 


Deajardini. 


Gfrm. 


Germain. 


Deimar. 




Gem. 


Gesnor. 


DanMil. 




Gitib. 


GiUbert 


lifw. 


DeavaiuL 


Gi«g. 


Gingins de Laisaru. 


Diets. 


Dickson. 


Gis. 


Giseke. 


Diesb. 




Gted. 


GleditBcK. 


Dieter. 


Dieterich. 


Gleich. 


Glekhen. 


Dietr. 


Dietrielj. 


Glox. 


Gloxin. 


DHL 


IHlleniiu. 


G>nel. 


J, G. Gmeiin. 


DiUw. 


Dillwyn. 


a Gmd. 


CC-Gmdin of Baden. 


Dod. 




S. Gmet. 


S. G. Graelin. 


D'Orb. 


D'Orbigny. 


Godr. 


Godron. 


Dora. 


DorateniiM. 


Crpp. 


Gteppert, 


Do^. 


DOUglBB. 


Good. 




D,-ej. 


Drejcr. 


Gren. 


Grenier. 


Dnjand. 


Dryander. 


Grev. 


Grcville. 


D^fr. 


Dufresne. 


Griieb. 


Grisebach. 


Dukam. 


Duhamel du Monceau. 


Gran. 


GrtEnland, 


Dumoit. 




Gron. 


Grgaoyiiu. 


Dm. 


Dunal. 


GroAOV. 
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Gueit. = 


Gueltard. 


Ja^. = 


N. J. Jac-quin. 


a.ub. 


Guibord. 


J.icq.f. 


J. F. Jacquin, «on. 


GmUem. 


GuiHeniijl. 


J. St. Nil. Jaume St. Hilaire. 


Gaimp. 




Jord. 


Jordan. 




GimneruB. 


Jmgh. 


Junghulm. 


Gust. 


GuBsone. 


J«M. 


A. L. Jussieu. 






Adr. ^usa 


Adrien JusBieu, god 


H^nb. 








UatL 


Haller. 






Ham. 




Kamp. 


Kaempfer. 


Hmst. 


Hanbury. 


Karst. 
Kaulf. 


Kara ten. 
Kaulf ue«. 


Havim. 
Hutiw. 
Horn. 
Uata. 


Hartweg. 
Harvey. 


Kindk 
KiTsdd. 
Kit. 
K<dr. 


Kindberg, 

Kilaibcl. 
Ktelreuter. 


liussk. 


llasskarl. 


Korlh. 


KorihaU 


Huiam. 




Kostd. 


K08tcle(£ky. 


Haw. 








IleUaa. 
Iledw. 


Hfbenatreit. 
Hedwig. 


Kromb. 
KmOz. 


Krombbolz. 
Kueuing. 


J/eyslm. 


Hogc'liiuier. 






Hnjelsch. 


Ilegelsthweiler. 


L. 


Linnceus. 


Hei». 


Hcister. 


Lahill. 


La Billardii^re 


Htldf. 


HelOreich. 


Ltest. 


Lsestadius, 


IMw. 


Helwing. 


Lag. 


Lagasta. 


Ihmsl. 


Htmsley. 


Lag. 


I..allement. [W 


Ilenck. 


Ilcnckel. 


Lam. 


Lamarck (Monnet 


Ih«fr. 


Henfrey. 


Lamb. 


Lamt>ert. 


Hens/. 


Henslow. 


Lamour. 


Lamouroux. 


Herb. 


Herbert. 


Lan.jsd. 


Langsdorf. 


Il^-m. 


Horriiaim. 


LaPeyr 


La Pey rouse. 


Ilild. 


Hildebrand. 


U Fiji. 


La Pylflie. 


HofMt. 


Hoclisletter. 


Ledeb. 


Ledcbour. 


Huffm. 




Lehm. 




H. Hoff, 




Lem. 


Lem aire. 


ffojf,-™ 




ie«5. 


Lcsquereux. 


U«fm. 


Hofineister 


Less. 


Leasing. 


Bolitn. 


HohpTiftcker. 


Le^b. 




Holmsk. 


Halmskiold. 


L^o. 


L^veiUe. 


Ilomb. 


Hombron. 


L'lhv. 


L'Heritier. 


Hook. 


Wm, J. Hooker. 


L-Herm. 


L'HBnninier. 


Nook./. 


J, D. Hooker, son. 


Liebm. 


Liebmaun. 


mpk. 


Hopkirk. 


n^htf- 


].ightfoot. 


Homem. 




Lilij. 


Lilijeblad. 


Homsoh. 


HornE<>huth. 


Li»dh. 


Lindbei^. 


Horsf. 


Horefield. 


LindU. 


Lindblom. 


Ho,^. 


Houston. 


Lindenb. 




HoM. 


Huuttnyn. 


Li«dh. 


Liudhelmer. 


Hid,. 


Hudson. 


Li„dl. 


Ijndiey. 


H^b. 


Huebener. 


Linn. 


Linnsiu. Also L. 


H,:mb. 


Humboldt. 


Linn./. 


C. Liimsua, son. 


HBK. 


i Humboldt, BonpUnd, and 


Lodd. 


Loddigea- 




t Kunth. 


I^Jl- 


Lcefling. 
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Lm. => 


LacKtinR. 




Naud. = 


= Naudin. 


io-j. 




Seek. 


Necker. 


iW. 


LoadoD. 




A*™ or 


t C. F. Nees Ton Eienbeck. 


Lo«t. 


Laureiro. 




N.<ti,E. 


J I. ^ necB Ton laenoecK. 


L«d«,. 


Ludw^. 




r.iv«. 


T.F.L.Hee»vonEBenbeck. 


LumA. 


Lumnitzer. 




Ne»d. 


Nestler. 1 


Liryb. 


Lyngbye. 




N,wb. 
Neam. 


Newt«rry. 1 


Macf. 


Macradyen. 




N«g3. 


Nffggerath. 


M<^il. 


Ma<:GilliTr«y. 




Noil. 


Moisette. 


Magn. 


Magnol. 


I«em. 


N«-d. 


NordBledt. 


M. Bieb. 


MarachaU YOn 


Bieber- 


Not. 


NotariB. 


Mar,h. 


Humphrey Marthaa 


Nm. 


NuttsU. 


Man. 


Marsili. 




Nfl. 


Njlander. 


Marl. 


Martius. 




Num. 


Myman. 


Man. 










Ma,t. 


Maalera. 




(Ed. 


CEder. 


Maxim. 


Maitimowicz. 




<Eist. 


(Erated. 


Med. 


Medikiu or Medicus. 


Oliv. 


OUvier. 


Mei>«. 


- Meiener or MeiBsner. 


D. Oliv. 


D. Oliver. 


Meisin. 






Orb. 


A, or C. d'Orbigny. 


Mtneg. 


Menegliini. 




Orph. 




Mtnz. 


Meniies. 




On. 


Onega. 


MfTt. 






Oaxlem. 




MeUta. 


MetteniuB. 






1 


Mid,. 


Miuhell. 






Michx. 


i Andr^ Michaux. 




Pail. 


Pallaj. 


Mx. 


( 




Pam. 


Panzer. 


Michx.f. 


F, A. Michaux, b. 




Park. 


Parkinaon. 


MicUien. 


MiddendorH. 




Pari. 


Parlalore. 


MiU. 


Philip Miller. 




Pom,. 


Pasquale. 


MiU.J. 


John S. Mueller 


rMiUer. 


Pa^. 


Pavon. 


Miq. 


Miquel. 




Perl. 


Perleb. 


Mirb. 


Mirbel. 




Per.. 


Peraoon. 


lUUck. 


John Mitchell 




Phiiib. 


Philiberl. 1 


ma. 


Mitten. 




PU-nd,. 


J. E. Flanchon. 


Mo<!. 


Mofino. 




G. Planch. Guatave Planclion. 


Molt. 


Molkenboer. 




Pl-Jc. 


Plukenet. 


Mont. 


C. Montague. 




PUm. 


Plumier, Lat. Plumeriua. 


Moq. 


Moquin-TandoD. 




Piqyp. 


Po°ppig. 


Mode. 


MoriL-and. 




Pair. 


Poiret. 


Morit. 


Morison. 




PoiL 


Polteaa. 


MOTT. 


Morren 




PcU. 


PolUeh. 


Mo«g. 


Mougcot. 




Po^t. 


PoBtetB. 


Af««.^n,.J. Mueller of Arpiu. 


Pomr. 


Pourret. 


F.M«^a 


Ferdinand Muell 


r. 


Pringd,. 




O.M,^ 


Otto Mueller of Denmark. 


PriU. 


Pritzel. 


Muhl. 


Muhlenbei^. 




Putter. 


Putterlich. 


Mara 


Muntlng. 








Murr. 


J A. Murray. 




Rabeak. 




A.Murr 


Andrew Mwniy. 




Radlk. 
Raf. 


Radlkofer. 


Nacc. 


NaccarL 




Ra.p. 


Raspail. 


Ni^l/- 


Negeli, 




Rtd. 


Redoutif. 
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JUlch. = 




Scop. = 


Scopoli. 


Reich^nb. 




&«n. 




Seichenb./.H. G. Reichenbach, Bon. 


Sendt. 


Sendtner, 


S«™. 


Keinwardt. 


Smei. 


Senebier. 


Reiu. 


KeiSEeck. 


Ser. 


Seringe. 


Box. 


RetziuB. 


Stab. 


Seubert. 


Real. 


Iteuter. 


sm. 


Sibtliorp. 


Rick 


L. 0. Richard. 


SUk 


Sieber. 


Rich./. 


■ Achille lUchard. 


Sieb. 


Siebold. 


A. Rich. 




Soland. 


Solander. 


Richardt. 




Sow. 


Sowerby. 


Richi. 


Richter, 


Spenn. 


Speimer. 


R.dd. 


Riddell. 


Spreag. 


Sprengel. 


Rio. 


RiviQua. 


SttnJ,. 


Sternberg. 


RaU. 


Itahiiag. 


Sle«d. 


SteudeL 


Ram. 


J. J. Rtemw. 


Sto«. 


Steven. 


Jtf.y.ai™,M.J.Itamer. 


' SuU. 


SulUv«nt 


Seh. 


1 Rmmer & Schultet. 


Sw. 


Swartz. 


Rtxp. 


Raiper. 


Targ. 


Tnrgioni-Tozetti. 


RBhrb. 


Bohrbach. 


Ttn. 


Tenore. 


R<»ik. 


Rostkoviua. 


Thomt. 


Tlioraas Thomaon. 


Rolhr. 


Rothrock. 


Tkuill. 


Thuillier. 


RMb. 


RottbceU. 


Tli««b. 


Thunberg. 


RMl/. 


Roltler. 


nurb. 


Thurber. 


R«um. 




Thurm. 


Tburman. 


Roxb. 


Roxburgh. 


TbJ. 


Todaro. 


Roy. 




Torr. 


Torrey. 


Rudb. 


Rudbeck. 


ron-.^ Gr.Torrey & A. Gray. 


Rnpr. 


Ruprecht. 


Tour«. 


Tournefort. 






Traa. 


Traltinick. 


Sacc. 


8«ccardo. 


Tn»a. 


Trstitretter. 


Sadl. 


Sadler. 


Trev. 


Treviranus. 


St. Ha. 


A. Saint-HiUire. 


Trin. 


Trinius. 


Salisb. 


Salisbury. 


Tuci. 


Tuckerman. 


Salm-Dyek.rnnce Joa. Salm-Rifter- 


Turcz. 




Sa^. 


SauMUre. [icbied-D^ck. 


Turn. 


Turner. 


Sdiimp. 


Scliimper. 


Turp. 


Turpin. 


SdJc. 


Schkuhr. 






Schieck. 


Schlechlendal. 


VaUI. 


Vaillant. 


ScAleieA. 


Schleicher. 


VciU. 


Veillard or Tielllard. 


Schomb. 


Scbomburgh. 


Vaacb. 


Vaucher. 


Schrad. 


Schrader. 


Vent. 


Venienat 


Schreh. 


Schreber. 


m. 


Villara, or Viltar. 


Schueb. 


Schuebeler. 


Via. 


VisianL 


SchJl. 


Schultet. 


Vittad. 


Vittadini. 


Schulu 


C. H. Scbultz, BlpoDtiniu 


VIv. 


Vivtani. 


Bip. 


(Zweibrucken) 


Vog. 


T. Vogel. 


Sehum. 


Schumacher. • 






ScAmtd. 


Schnitzlein. 


WaM. 


Wahlenberg. 


Sch«^gr. 


SchwB!grichea 


Warn. 


WahUtedt. 


SckuKin. 




Woldt. 


Waldatein. 


Sdiweiuf. 


Schweinfarth. 


WaU. 


Wallich. 




Scliwendener. 


WaUm. 


Wallman. 
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WaOr. = 


WfJlroth. 


Wildh. = 


= Witdbrand. 


Walp. 


Walpen. 


Wilid. 


WiUdeno*. 


Wait. 


Walter. 


tvm. 


WiUkoram. 


\Va,u/. 


Wangenheim. 


WiU. 


WUfion. 


Warm. 


Wanning. 


Wimm. 


Wimmer. 


ll'uM. 


P. W, Wfltaon. 


WiMz. 


Wislizenui. 


H.C.lVote.H. C.Watson. 


WM. 


Withering. 


8. Wot,. 


(iereno Watson. 


Woodp. 


WoodvUle. 


W^h. 


Weber. 


Wulf. 


Wulfen. 


Wtdd- 


WcUdeU. 










Zanard. 


Zanardini. 


Weiic. 


Welwitsch. 


Zetterst. 


Zetlereledt. 


Weader. 


WenderoCh. 


acr. 


Zuccarini. 


W^dl. 


Wendland. 


Zu^c^y. 


Zuccagini. 


Wiks. 


Wikstrom. 







2. ABBREVIATIONS OF NAMES OF ORGANS AND TERMS 
USED IN BOTANICAL WRITINGS. 



jEsI. .Estate, in suminer. 
jEai. iGstivatioD. 
Alb. Albumen. 
Aaih. Antlter. 
Aii. Artificial. 

Aucl., Aiuut. Auutorum, of authors. 
Aut. Autumnal. 

B. or Btal. Beatus, "the late," re- 
cently deceased. 
Bi: Bract. 
Cal. Calyx. 
Cel. Celeberrirau*, or Very cele- 

Cent. Centimetre. 

CI. Claris simua. 

Char. Cliaracter. 

CoU. Collection. 

Cor. Corolla. 

Cult. Cultivated. 

Derim. or DeC^, l>edmetre, 

fhfcr. Description 

DIff. Differenttie, the distiDgulshing 

Ed. Edition. 
Kmbr. Embryo. 
Ess. EsBential. as Char. Eta. 
Erci. Excluding, or being excluded. 
Exd. Syn. Excluding the synonym 
or synonyms. 



Fan. Family. 

Fd. Filument of the stamen. 

Fl. Flower (flos) ; Flora, or some- 
times floret, it flowers. 

Faa. Female plant, flower, Sx. 

Fd. Folium, leaf. 

Fr. Fruit. 

Fructif. Fruclificatioa. 

Gen. Genus or Generic. 

Geria. Germen, Linnsean name for 
ovary ; slso Germination. 

ff. Herbarium. 

Hab, Habitat, place of growth ; 
sometimes for Habeo, I have. 

fferb. Herbarium. 

Horl. Uortus, garden. 

Hortul. Hortulanurum, of the gar- 
deners. 

7c. Icon, B plate or figure. 

///. Iltuslris, illustrious. 

I lied. Unpublished. 



Inferi. 



In/t. Inflorescence. 

Inii. Involucre. 

Lai. Lateral, or relating to nidth. 

Lin. Linea, a line (the I2lli of an 

Lit., Litl. In a letter or letters. 
I. c. Loco citato, in the place cited. 
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M<iac. Hale plant, flower, &c. 



Mill. 



. Mitliiu 



, Maniuimpte. 
Mus. Miueum. 
N. or No, Number, 
Niil. Naiural. 
Norn. Nomen, name. 
Obs. Obseryation, 
Ord. Order. 
Ob. Ovary. 

}<. Page, or HometiraeB Fart. 
Ped. Peduncle or P«divel, or 

Feilalis. a foot long or high. 
Perie. Pericarp. 
Perig. Perlgunium. 
Pet. Petal OT Petiole. 
Pisl. Piscil. 
Plac. Placenta. 
Poll Polliciiria, an incb long. 
p. p. Pro parte, in part. 
Piodr. or Prod. ProdromuB. 
Rail. Itadix, root; or Hadical. 
Ram. Ramus, branch. 
a. Seu, or Sire, Latin for or. 
Sfci. Section. 
Segm. Segment. 
Stm. Semen, leed. 



Sep. Sepal. 

Ser. Series. 

Siec. SicL'atu»orSicciu,driedardi7, 

Spec, or Up. species, or ipecitnen. 

Sjionl. Spoutani'ous. 

6ta.H. Stamtn or huminale. 

Slip, Superior. 

Sgn. Synonym or Synopsis. 

T, or Tab. Tabula, plate. 

T. Tomua, Tolume. 

V. Volume : Bometimes (or Vel, or; 
sometimea Vide, tee. 

For. Variety. 

Vtff. Vegetation, uliaracten of 

Vtrn. Veriial. 

V. f. Visa siuca. or Vidi sict.'am. 

V. V. Viea viva, or Vidi vi.nin ; the 
first indicating tliaL a dried speci- 
men of the plant, the second thai 
the living plant lias been exani- 









, India 



I tliat 



the dried specimen was cultivated 
(c) or sponlaneous (»|.- 
'. B. c. anil P. V. «., that the living 
plant seen was oultlvated (c) or 
spontaneous (t). 



SIGNS. 



1. SIGNS USED BT LDJN.*n8. 
O An annual plant. 



i A tree or shrub. 

* AfSxed to a reference, means that a good deicriptioD irill be fbnnd there. 

t Indicates an obscure or doubtful spedes. 



A inonocarpic plant, i. e, which dies after once flowering and fhriting, 

either annual or biennial, or of longer duration. 
W Annual. 
(3) Biennial. 
@ Monocarpic perennial, such as Agave. 



sdbyGoO'^k' 



392 SIGNS. 

7i Perennial herb. 

i Suffhiitx, an underahrub. 

i Fnttz, a, (hrub. 

5 AttuKvia, a ti«fr4iks ahnib of ten to twenty-llTe fe«t In hdght 

n A ulimbing plant 

A An evergreen. 
- S Male plant or flower. 

^ Female plant or flower. 

Jl Herniaplirodile plant or flower. 

CO ladeflnitely iiuineraDs, t. g. ta-tmdra, pol^androuf. 

? A lign uC doubt. " Thaiictrnm? Japonieum," ioabti it the plant » 
really a Thalictnim. " Thalietrvn Japonleum, Thunb.T" doabls it tb« 
plant in hand ii tmly tbe spectes of Tliunbei^. Thalktrunt Japoui- 
cHDi, Tlinnb., Wjlld.? doubia wliether Willdenow'i T. Japonicum is 
really (lint of Tliunberf;. 

I A lign ot cerlsint;. Aa " Thalictnm antmonoidei, Michx. 1 Fl. Bar. Am. 
p. 322," ai used by DeCandolle, aiBmii that lie has aeen an suilientic 
original (pecimen ol this author. Affixed to the name of a collector, 
ai " Virginia, Clai/ioii ! " ii afflmiB that the writer has exainioed a 
■pecimen collected by the person to whoie name it is appended. 

— Between two figures, as in " Stamens 5-10," indicates (lie eitremei of 
difference, as that the slanvens are from five to ten. 
° I " The sign* f""" degrees, minutea, and seconds, as 1°, V, 8", are used in 
Gray's Manual of Botany of the Nonhem United Stales, for feet (°), 
Inches ('), and lines (")' Witli European aulborg, usually tlie sign 
for roinntea is for K«t; that of seconds for ioolies: thua 1', a foot 
high ; 1", an inch long ; and V", a line long. 
0= Cotyledon! accumbent to the radicle. 
O II Cotjledoni incnmbent on tlie radicle. 
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GLOSSARY, 



DICTIONARY OF BOTANICAL TERMS, ENGLISH 
AND LATIN, 



COMBINED WITH AN INDEX. 



Tbu GI0SSU7 la intended to tmtUin all the principal technical terma (subHan- 
lire as mil is adjective) of structural and syBtemalic Botanj', as fai at Itast as 
concerna Ptuenoeainoiis ptaiits. Most of tbe special lerms relating to tbe lower 
Cryplogamia and to Vegelable Anatomy and Physiology are relegated to the vol- 
umes devoted to thone depaitmenlB. The annexed numbers refer 10 pagea of this 
volume. Very many of the terms are seldom employed, or are wholly out of use. 
The principal Latin terms are given separately only when there is no English equiv- 
alent differing merely in tbe termination. When the word is essentially the same, 
the Latin termination (of adjectives in the nominalive masculine only) is annexed 
to the English word in a parenthesis. The changed terminalion goes back mostly 

all the technical words; but, in the cose of words liable to mispronunciation, an 
BcceDt-marli is placed over the syllable wbich takes tbe principal accent. The 
glosMiy, at here drawn up, may serve to indicate the meaning of the commoner 
deaoriptiVB specific names of plants. 



A, privative, aa tbe initial In maay 
words of Greek derivation, elgniBes 
the absence of the oi^an mentioned; 
aa, .^petalous, destitute of petals; 
.aphyllous, leafless. In words be- 
ginning with a vowel, this prefix is 
changed to an,, as, .ijnanthous, flow- 
erless ; .:liwntherous, antherless. 

Abbrevialiotu. 385. 

Mtrrant. Wanderins, applied to spe- 
cie), genera, &c., wbich differ in some 
respect from the usual or normal char- 
acter of the group (hey belong lo. 

Abnarmtd (Abaonaii). Differing from 
the norma' or usual structure. 

AboriyituU. Strictly native; indigenouB. 

Abortioii (Abortiu). Imperfect develop- 
ment or non-development of an organ ; 
178, 187. 

^toriitse {-iimi). Defective or barren. 

-WrHpl {.^m^iu). Terminating sud- 
denly ; the opposite of tapering. 



A&ngiUy pinnalt. Pinnate without a 
terminalleaflet or appendage ; lOL 

Actmlhdciadma (lu). Having splnj 
branches. 

Aeanlhiiphoroui (-uj). Spine-bearing. 

Aeaaltictnl i-ent). Stemless, or appar- 
ently so. with no proper catJii ; 4fi. 

Acaalii. Slemlessj sameas AcBuleacent. 

Accettory. Something additional, or of 
the nature of appendage, 

Acceaory Badi. 44. 

Acctttors Fnuti, 300. 

.4ccreie£«t i-tru). Increasing in size 
with age, as often occurs with (he 
calyx after flowering. 

Acatte (-«). Grown together, or con- 
solidated with some contiguous body. 

ABCambtnl (-ew). Lying against an- 
other body. 

Aixamient CotyMotu. With edges 
agabist the radicle: 313. 
Headiess- 
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^etntt (HJnu), Needle-sliaped, like tbe 

leaves of Pines. 
Actlabniij'om l-umit). In tfaa form of 

a ^lulllow open cup or sauL-et. 



hi^ 



id liard, one-cvlledf oae-eeeded, Ij 



III one carpel, and 
also wilh adnate caJrx; 204. lAcha- 
nium u etymolof'ically Ihe pruper 
onho^aphy; but aehtniuta is be- 
comiDg tbc commoner form.) 

Achanotarp (-arpium). General name 
of a dry and indeliiscent Iruit ; 2U2. 

Acifnodium. Sucli a double aclienium 
■■ Ibal of Umbelliferai I ■ Cremo- 
carp. 

Achlnmydeout {-vrut). Deatitute of peri- 

AciciUa. A brislle. 

Acicular i-arU). BrisUe-sbaped, oralen' 
der necdIe-Ebaped. 

AciMd/orm (-ermia). Scv mi tar-shaped ; 
curved wilb rounded point. Ihicker on 
the xtraigbter edj^e tban on (be con- 
rex edge. 

Aciaoaii. Like grapes or grope-aeed. 

Adrna. Classically a berrj', particu- 
larly a grape, or its slonv seed, or a 

plied to tbe sepgrate carpels of an 
AggngBXe baccate fruit, or lo tlie con- 
tained Bfone or seed ; 29T. 

A-xm. Fruit of the Oak. 

AcolyUdon.-p\. Acolyledoni, Acoli/Udonei. 
A plant or piaata destitute of coly- 



AcotyUdi 



{■eui). Without cotyle- 
dons; as the embryo of Cuscutai 28, 
38. Mostly applied, as by Jussieu. 
to plants which have no proper seed 
nor embryo, and therefore no cotyle- 
don ; 330. 

Aeramphibryt. Plants producing side as 
well as terminal buds or growths! 311 

AcrSiTya. Plants growing from apex 
only, 341. 

Acrogen{Acr6gtna'i. Name of class of 
plants which in growth are saiit In be 



otArcum. De 
■erry from an 


udsonly, 
ovary with adnata 


alyx. 

ro^ra. An o 
nule of a grain 
leate (-eafui). 


d name of the plu- 
in Kermination. 
Prickly; beset with 



AculroBii. Abounding with prickles. 
ArHkolale (-alui). Beset wilh dniiino- 

Acaleoli. Diiuiuutive of aculei. 
Ac^eai. A prickle; a pointed small 

excrescence of tlie bark. 
Acamcn. A tapering point. 
Acurainttte {<ttaa)^ l^ndiu^ Id a tapering 

point; BG. 
Aciilt(Acutut). Terminating in an acute 

angle; 67. , 

Aer^etal. Developing from below up-f 

ward, or from base toward apex. | 

Aclinoraorpkeai (-tnj- Capable of bi- 
through two or mote planes 



milar t: 



t reguli 



symmetrical flower; 176. 

ActiiiaiculHi. Somewhat ocnte ; acutlsh. 

Adclpkuia l-Hi, Adil/iki, brothers). Sta- 
mens with coalescent or clustered fila- 
ments are monadelphous, diadelphous, 
&c., according to the number of AJef- 
phia or brotberiioods. 

Allen. Greek for gland. Is compounded 
with Greek words with this meaning; 
as, A<ltn6phorvi, gland-bearing; Ad- 
eTicphyUai, leaves bearing glands, &c. 



{Adhai 



«s). 



Generally Si 



as adnate ; may refer t 
congenilol. 
Adnate i-oHit). CongenKallyuniled to ; 
as the cfllyx-tnba of the gooseberry to 



ly fixed b' 



.; 3S3. 



of being adnate; 



AilnnlUm. 1 

17B, 181. 
AdprenBM. Latin of appreased. 
Adsce-ndena. Latin of ascending. 
AdadTijcia. Latin of asam^nt. 
Adixntitunu, Adventiee. That which has 

a plant lately or by chance introducad 

A'htuHiiout Bads; 45. 
yEi/uilileralii. Equilateral, equal-sided. 
yEqunliJIirui. When ali the flowers of 
(he same head or cluster are alike in 

jEiVBlla, jEguniu. Equal; equalling. 
Aliinl raoU, &c. ; 33. 
Alniphylei. Air-plants; 35. 
.^rv^'mwm. Verrtieris-colored. 
jEtlitnl [-ulii). Relating to summer. 
jEaimUeK {-io). The disposition of the 
parts of a flower in the bud ; 132. 
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^terio. Atonn of ■ggregiU fruit ; 300. 

Jilktagamia, ^tkoyuTHUtu, HO. 
Aiffinity. True snd near rclilionsbip ; 



Affgregate FmiU. Ttiuse furniMl of 
RfTgngata carpels of ibe ume flowur; 

AyrtHii. Growing in Gelds. 
Air-j/liitiU. Plsnld unconnected with tha 

AieM, Aktmum, See Acbwnium. 

Jla (pi. ate). A niug. Also tbe aide 
pelala of a papilionaceuuB corollaj 
IBfi. Mae aleo been used in the eeiiu 



Mabdilnim. A i 



lowei^bud; 40. 

roni ala in tbe eense i 

iixillary or in the fork 



Albftcetu, Albican*. Whitened, whili 

or hoar)-. 
Albamen of Ibe seed. Any deposit 



in Che torus and on the 

Aainctoiu (-nil). Having (he smell of 

garlic. 
AUiancf. Svnon\-m of Cohort; 326. 
AUdijnmy. Fecundation of the ovules of 

a flower bv other than its own pollen ; 

cross fertiiizBtion, 316. 
AJ^ttrint {AljKtlrii). Growing on 



9 below 



alpine 



or one unwoodtd from cold. 
Alpint l-iittu). Growing mi tbe bighei 

partn of the Alps or (by exlcnsion ol 

meaning) on other mounlaina above 

tbe limits of trees. 
Alternate (All^rnai). 






ead of ii 



.ingly 



(iippn^ile) 
whorlo. Also, standing befnie inter- 
vale; an xlamene alternate willi petals 
in<<tead of before them; fl, 119. 
AUrnuitire (-tm). In teelivation, with 
■D inner whori altenuting with an 
Doter one; 114, 138. 



Alvri>laii(-aliii). Honej-combed ; having 
deep angular cavities (Alwaii) sepa- 
rated by tliin partitions, as tbe recep- 
tacle of cotloii-Ihistie. 

Ambiriu. Tlie ray or circumference of 
a bead, Suf. 

AmttU (jlnKftfum). A calkin, or pe- 
culiar scaly spike; 150. 

AtnetUacevai {-till). Bearing catkins, or 
cat kin- 1 ike. 

AnuHjihuvi (-tiK). Shapeless; of in- 
deli Mile form. 

Amphanlhium. One of Ibe (needieei) 
names coined for a dilated receptacle 
of inflorescence, 

An^&riia. Equivaleot to Honocotyle- 
done;; 341. 

Amphicaipout (-bi). Producing two 
kinds of fruit. 

Amphii/nmimi Crt/plogaml, 340. 

Ampkit/ailTin. Peculiar leaves (of He- 
pat icte) imitKling stipules. 

Anpliiiarca. A hard-rthded berry, or 
fruit succulent within and woody ot 
crustaceous without, as a calibuh. 

Amphi^ermivm. Link's name for a 
one.Beeded pericarp whidi is con- 
formed to the seed ; an akene. 

Ampliilnipoui (-uil, wrongly Anipii. 
Iropnl. Turned both ways; applied 
to an ovule wiib bilum intermediate 
between micropyle and chalaza; STB. 

Amphora. A pitcher; and the lowet 
part of a pyxis. 

AmpUcttiu, Amplexaiu, Amplemt. Em- 
bracing, clasping. 

AmpleBcatil (-nufu). Clasping a stem, 
as does the base of cerlain leaves. 

Ampliate [•aim). Enbirged or dilated. 

Ampvlli. A blailder or flask-shaped 
oi^an, as of I'iricularia. 

AmpuUacr<m (-w), or AmpaUafam. 
In the form of a bladderor short flask. 

Amytaetatu (-nu). Resembling or com- 
posed of starch, or Aiaylam. 

Amyloid. Analogous to starch. 

Anaiogy {Aaalonia). 



tain rcspec 


. A« dis 


nguis 


ed from 


nffinihj. i. 




.blanc 






9 ™/y, not 


in the 


pUn of 




Tliui-, a 




cuius is 


analoymt 


o a Potci 


tilla, but there 




Hinitv OP 


reUtio 


shipbe- 


tween [he 1 


wo. And 


he tei 




Pea. ibat 


f a Smila 


I, and that of 


the Grape-T 


nearenn^ 


hgtiti 


>'.e,are 


analogwa 


rcans, bu 




t homo- 


%«•.■ for 


the flrat answers 


a leaf. 
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(0 ■ >t«w. TIh >pur of > Larkspur a 
aruloyoiH 10 one of ibe five spun uf 
Colunibiiie, but nut huniuloguiie with 
it; for Ihe flrst ia a Hpal, and Uie 
wcond a p«Ml. 

AHandnmt. DeistKute of stani«D>. 

^wiiUJii!n>«u(-ii». ItoliiuiB of aiitluT*. 

An-mlhinu (-W). Flonerlea*. 

.iixutoiudm*. The connection of reln», 



cotlevi 



The I 



5, 319. 



cenoe *3>nipOB«(l o[ butJi male and 
female flowera. 
UiuJi--iphvrt iAmlrijihoram). A aup- 
porl or column on whkfa Blamena are 

Amlrvut. See Amltr. 

Aittmi/iliUoiii. Literally wind-loving. 

Said ul flawen which an fecundnted 

bT wind-twme pollen; 217. 
An/iTCliaiiia. Ahrn|i(lj- ben ■*■ 






o( Cue 



Angioearpost (-ui). When a fiuit la 

eonered by some envelope. 
Anyio^naia. A Linoieau artificial 

order; 337. 
Aityuuptmiimi, Angioqitiina, Angia- 

ip«-Mi. PtaniB wilb K«di bome in a 

Aaffutiu- Oittri/enca of leaves ; 123. 
AnUiinerom (•(»). Unequal in number 

in Ihe different circles of the Aoweri 

oDsyinawlrical, 
AioKi/ii'nlimtl-tit}. Wiib unequal petals. 
L'nequaHi 



eavet of a pair unequa 
(■Ul) When the Mi 



Aimual lAmuau) Of only a 
duration; 30. 



Amular l-arii). In the fbrni of a riaf ( 

or marked iranaverMly by Hugs. 

The laller more piuperly. 
Annulilc (-a[iu). Marked with ring*. 
AaaiAiini. A ring, sueh as that widi 

which tlie epaniii)(ia of auine Ferns 

■ml Moues are furnished. 
Aiu/pAgiaa [Atufp/igta} Name of group 

AntepuiilioK Same an Superposilion; 
17S, 198. 



side, 



m denotes Ihe fi 
m the axis uf ii 



Ai-liemy, AtUhemin. 



A Aowet-clustci 
rhe poiliniforuiia 



is perfected and opens; or the ai 
expansion of a Hower. 
Anlhocnrpoai{-iii),AnllnKnriniisi. V 
in which name organ exterior to 



[ntkociiniunt. t 
infloreaceuoe, ] 



that uC (jom- 



Anihoiii 

of Composite ; U7. 
Antkdliiiii. A ferrogmde 



or Aniliot, A flower, in Greek 
oundii. 
It IAbHou), Facing anteriorly; 



AiUrone. Directed i 
Apetaloti$ l-ut). Hav 
Aptx. BeRidca ils i 
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JficaH-elu). Relating to the apex or lip. 
J/iica. The Daine far uKhere anlerior 

to Ludwigaad Linneeus; 166. 
ApiaUatt i.-ut). Ending iu a ilii»t 

puiiited lip OT apicala. 
JpocariHiat [-<«)- WIicd carpels of a 

gyiKecium are separaU \ 261, 2U2. 
Apiphyat. An eiilurgi 



oflbe 



,e par- 



ticular pari. 
Apolhtaa. The "shietdn " ar fruelifr- 

Ing iiiski of Lichenes. 
Apitnjiviii (-M). Said of an anatropous 

ovule which when peaduluua haa 

rhaphe averse; 38^- 
Apptndayf^ ApptniiLc. Anv superadded 

ApptHdicuialt (-atut). Furnished »ilb • 
Eiuall appeudage {Apptridicultim), or 
with any appendage. 

Appuiilus. Placed side by side. 

Apprftttd (Ldl. Adprttmt). Lying flat 
against ur lugelher for the whole 

ji^rmit. Growing in drj' sunny places. 

JpterOB* (■<»). Winf^eu; doI alate. 
Aiftatie {^au). Living iu oaler. 
AqudlUa. Living under water. 
Ai-ack'wid (-ou/rui). Cobwebby ; t-om- 

posed of slender entangled hain. 
Anmcute (-onu). Anmeta. Lilie spider- 

web; same as Arachnoid. 
AriK/r. A tree ; 50. 
..^riuieou^ (Ai-borttit). Tree-lilce, or re- 

Ailmrticetit {-em). Tree-li he i approach- 

ing the slie of a tree. 
Arboiettm, alao Arbu^um. A place 

where Irees are grown; an arranged 

coileclion of Irees. 
ArbiiMaiia. A unall thrub of Iree-Iika 

Arbutcularit. Ramified like a little tree. 
ArchtgoniuBi. The spore-case of nioesea, 

&c., in an early slate. 
Jrcuait (-iifui). Moderately curved, as 



veins, &c. 
Ayciila(t (-oiui). Marked with arenltt. 
Arenomi, Artnariui. Growing in sand 

or sandy places. 
AygeMntt (-olM, Ari/'itlfui). Silveiy, 

or shining white wich a tinge of gray. 
Arj/illmut. Growing in clayey soil. 
Argot. Greek for pure white, used in 

compouada; aa, aryophyliui, white- 



Argilai. Sharp-toothed; said nt Uw 

serration of leaves. 

Aryyroi. Greek for silver^' ; used in 
compounds; BA^ar^rvphyUtu, sii very- 
leaved. 

AtbixaKArhiaa). Rootht«s. 

AiiU:tlc (-(ilui). Havinf^aii ariliua. 

Jrii, At-iUut. An exlmneuus or lale- 
fonued seed-coat or covcriug, or an 
appendage growing from or about the 
hilum ol a seed; 308. 

AriUi/irm (-omtu). In ihe form of an 

AriUodt. AriUodium. A false arillus, 
or one which does not originate from 
or below the hilum, but from iLc 
micropyle or rliapbe; 809. 



A<iilaU (-atei). j 



ig a diminu- 



Arrecl [Arrtdia). Brought into an 
upright position. 

Arroa-tkaptd, ArroiB-^taded. Sameaa 
Sagittate; 96. 

Articaialtd l-alm). Jointed, or having 
the appearance of a joint or articula- 
tion (^rficu/iu). As of the word joint 
itself, the conlexl must show whether 
Ihe arlicaialioni mean the portiouu 
which are connected by a joint, or the 
place of connection. 

AriificiaiCiiiaificalioa, 331. 

AKeniing{Adieeiuirnt). Rising upward. 
^wmetiniea uaed for directed upward, 
as when the stem it termed the Ai- 
ccnding AxU (II); more commonly 
denotes curving or riling obliquely 
upward; 53. 

AidJiuTH. A pitcher-shaped or flask- 
shaped organ or appendage ; 111. 

AiKia. A sac ; a kind of rpure-cases, as 
in certain Fungi and Lichenea. 

A^ragi. A name fnrTurionsa, or any 
scaly shoots ftom underground, as 
those of Asparagus. 

Aiptrj,itliform {-omit). Bnuh-shaped, 
t. f . like the atptrgHlmn, or brush 
u^d to sprinkle holv water; made up 
oT numernuri spreading hairs, &e., in 



Amirgent ( Adtargau). Rising or curv- 
ing upward : 53. 
•JxuAoaj (-U). Not in rows. 
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(-M). Without a UoDU 



Ater. PiirablwA. 
Atkera. Grnk for Ariata or Awn. 
Jtratmt. Blankened or laming black. 
Jtrtromt (-»), nrniiiglr Atn^. Not 

tnnwd ; applied lo m ovule the ume 

■1 orttiatTDtxnu ; STT. 

w). Slenderly tipering 



■ficrfloireriagi Bogmealed by an ad- 

AugmtiUatiim. Increaia beyond the 

nornul number; ITS, SOO. 
Auraniiaaa. Orange-colDred. 
Avratut, Aartui. Golden-colond, or 

yellow with golden lualre. 
Jwick (^aiicuia). An ear or tar- 

■haped appendage. 
Aurlcalite {-atiu). Fumisbed with an 



:le; 86. 

AitUicarpoiu i 
carp aJune, hi 

Aut6yany, <J] 
L-nadaiion of 
lenj 31a, 21«. 

.^atniw. Vei 

AtBl-ikaptd. 



ring of peri 



a flower by ils own pol- 



ite froni a broader 
ngid poinL 
iped appendage, >uch 
id Barlej-. 



I of Rji 



d with II 
AxU {AxiUa). The angle formed on 

DppcT side of the allachment of a 

with the atom, or (he point just al 

ibiaattacbnwnt; 6. 
jixiUary l-drit). In or relating t( 

axil; T. 



longitudinal support on which organa 
or parts are arranged ; the central line 
of any body. 

Bacca. A berry ) 209. 

Baccate (-o(m). Berry-like; pulpy 

throaghoul. 

BaccHum. An apgregalion of berriei 
in one flower ; 300. 

Badau. Cbentnut-brown. 

SoJovabi. Name applied to the fruit 
of the Pomegranate, wiih firm rind, 
crowned with tbe lobes of an adnite 
calyx, baccate within, and many- 



appendaged at the li 
Barba. Beard. 
Barbatt {-aHa). Beatded; beiM with 

long and weak hain. 
Barbrliatt l-alai). fieaet with ihorter 

and RtiSer haira or barbtlla. 
BarbtUulatt (-oAuJ. DimlnutiTe of the 

preceding. 
Bark. The rind or cortical portion of a 

atem, especially of an ciogen; TS. 
Baial (fioailarii). Relating to the bas«. 
BaK^-turrtd. With nerves all from the 

base of the leaf; 93. 
Bate [BaBM). The extremity by whkk 

■R organ U altacbed to its support. 
BaMia. Cells of the fructiflcalioD of 

BiMfixtd (-m). Attachbd by the base 
or lower end ; 353. 

SoaijFyiuBBi. Synonym of Caipophore 
or Thecaphora. 

Bawttrvtd (-iut). When the ribi pro- 
ceed from the base of a leaf. 

B-j^petal. Developing from apex to- 
waid the base. 

Biut, or Baa. Inner flbraui bark ; 77. 

Bait-ctltt. Tbe es-enlial compnnenta of 
bast ; long and flexible bullhick-walled 
attenuated cell.; TT. 

Staked. Ending in a beak. 
BtU-tkaptd. SatneHsCBnipinutate;!U9. 
Berried. Baccate. 
Berry. A fruit, the whole pericarp of 



(Gret 



wonls 






:o Latin 



doubly. 

Aiocuniniile (-xtua). Two-pointed, aa 
malpighiaceoui hair?, Axed hy tbe 
middle and tapering to each end. 

BiaTticviale {-alnt). Two-juinted. 

BUtmiadale (-a(iu). Two-auricled. 

Bibi-adeate '-altu). Witb two bracts. 

BUirncleotale (-odii). With two bract- 
let.. 

Bicallc 



»e(-«™). 


Willi two callosities. 


««(e (-a(u 


). Two-keeled. 


1 With 


two supports or atalka. 


«;. f or tw 


o-headed. 


. Twoc 


lored. 


ijatt i-ola 


«). Twice paired. 


u. Twn-boraed. 


ult. Suu 


c as preceding. 
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Bi<rnrU. Tw(f-I«gged, or with two «up- 
Bvltntatt (-fl(iH). Hdving two teeth. 



BiftTV*. Double- bearing; fruilinj 



»j-ei 



^[eft, to Ihe miilillt: 



Bijid i-vlut). 

Bifiirtaa i-ui). Two-flowered. 
Bifuliate. Two-lKBved. 
B'ifUidatt. Of two leaflet*. 
BifoTote {-aba). Having two opea- 

ings. 
Bifomit. Two-formed; in two shapes. 
Bifi-om. With two faces or aspects. 
Bifarealt {-ntut). Two-fiirked : i-e. of 

two prongs or " ' 



■gsm fi 






., forked 



as Biconjiigste. 
Biyener. The offspring of » cross be- 
tween (wDgeiiericaUyiliflerent plants- 
Bijiii/ale ( Bijai/tti). Two-paired, as ■ 

pinnate leaf of two jaga or pairs at 

leaflets. 
BlUibiaU i-aliu). Two-lipped; SJT. 
Bildmeltntt i-atut), or B'damtUar. Of 

twn plates or Uimella. 
Bilobfit {Bilobut), or Bil^-.Ue. Uf twu 

lobes, or cleft into two segments. 
BildetUalt. Divided into two [oeelli; 

21)3. 



ary {-an. 



176. 



of I 



Siaate (-alui). In pair* or twin. 
Biai. Twin, or two together. 
Biiuidal ( BMJU), Uariag two nodes. 
Biaomiitl Ifameitdatiirt, M6. 
Biiioyij. The natural lilstorr <if plants 
ami animal*, 4. <. iit living tilings ; I, 
Bipatiaule {-atm). Twice palinaiely com- 

Bljmroat. Bearing I 



■Ijidrtible ( 



!, 155. 



). Capable of divisi 

Bijuirtile i-ilai). Divided almost ii 

two pieces; two-parted. 
Bijttt. Same as Bicivri*. 



BipiimaU {-atat). Doubly 

pinnate; 103. 
Bipirnialifid {-idut). Twice 



ci (-«.). Twi 



doubly 

pinnately di- 



Bi^ioi 



l«). Twicefuldedorplaited. 
mi). Opening by two pores. 
Biradiate (•aiat). Of two rays. 
Birimett ( otm). Opening b^ two slita. 
Buecteii l-m). Couii>letel/ divided into 

two parts ; 90. 
BUrplatt t-nlui). Willi two partition*. 
BiieriaH-ialu},or Biirriate l-infM). [n 

two series, one above the other. 
Biten-alt (-atiuj. When serraturas are 

again serrate ; doulily serrate. 
Biifxaal. Having both stamens and 

Binilaile{-atiit,Buulaa). Two^grmvedj 

BUiiimtt i-alai). Twice Cernate. 

Btaddtrg. Thin and inflated. 

Blade. Tlie hiinina, limb, or expanded 
(Wrtion of a leaf, &c. ; 89, 349. 

Blattena. The budding or sprouting 
part or point. First used fur the oxia 
of an embryoj now used for the ini- 
liat growth out of whi<^h any organ 
or part nf an organ is developed. 

Bloom. Besides ils use as equivalent to 
blossom, it denotes the white powdery 
and glaucous covering of (he surface 
of many fruits and leaves, of a waxy 



Boat-diaped. Of 

the deeper sort, 

Boitryckoidai. Hi 

BiBlryi. An 
158. 



iglel, < 



clusters eymosely acgrogited; 169. 

fldiryue (-onu), Btilryoidal. Of the ra- 
cemose type; 144. 14S. 146. lS-1. 

Bolrgi. The equivalent of Raceme ; 144. 

Biirali/omu. Sanfoge-shaped. 

Bidi-hiaU l-idtai). With spreading 
anns, aa brandies (espei^ially opposite 
and decuasalel widely diverging. 

Brnvhyi. Greek Cat short, and used in 
compounds j as, Brachjpndai, short- 
stalked. 

Bract, Bmctfn. Tlie leaves (mora at 
ifaflower-clusler; 113, 



111 



, BmettaU (-entw). Having bracts. 



tyGoo^k' 



GLOSSARY. 



Bmcteola, BractenU. Sm Bracllet. 
Biacttutatel-ata^y HtviiiK bracllets. 
BraclUt. Abnct ortbeukiiiiuegrade, 

Bs une Inserled ml a pedicel or ultimale 

floxer-i^ilk, instead of aublending it; 

HI, 149, ICO. 
Sracltvte {-I'tiu). FqII of, or with coo- 

spfcuoua bracts. 
Branche$. Secondsrr txet. Or divi- 

siong orinaxk; VI. 
BnmdihU. Ultimate brandies or divi- 

Breattntg-porri. See Stomats, 89. 
Brinle. A eliff hair, or any ilender 

l>Ddy or oulf^wlh wliich loaj Ite 

likened lo a hog's bristle. 
Britlly. Bcfiet with bristiea. 
Brimtttit. Deep brown. 
Brvih-ihapcd. See A»pergillifonn. 
Biyulogg. The botany of .UosMS. 
Sad. The underelDped plate of B stem 

or braneh, with or without learea; 

6,40. 
Biid-icalc$. The tegumentsof a bud; m^ 
Bulb Iffulka). A leaf-bud (commDnly 

aubteiranean) with fleshy scales or 

cieUi 43, 6S. 
AiiAicrfu. A atem with bulbous base. 
Buai/rroBi l-ai). Bulb-bearing. 
Bulbiaia, Bi&ului. Diminutive bulb. 

Same a a 
Bulblfl. A ainall bulb, especially such as 



BuBKjdiuia. A synonym of Corm, the 
"solid bulb." 

BuVm-tabtr. Synonym of Corni. 

Buibottt, Balboiui. Having bulbs or the 
structure of a bulb. 

Ballalt l-nfui). Said of a puckered sur- 
face (as if blistered), thrown into por- 
tions which are convex and projecting 
on one side and concave on the other. 



hiniaita 


A sn 


all pouch 


Ibana); 


such aa 


that wh 




the diak 


or gland 


of Ihec 


udicle of t 


epollin- 


iiim of 


n Orchis 






ailicain 
culfl or 


u Fur 


Ished with 


a bursi- 






Composed 


of fine 


threads 


like *y« 


nM or fine 


flax. 


a^irom 


.fu), Dropraiia-nfTv 


ry early 


as the eal.vx of 


a Poppy at 


the time 



CaiiHM. Ijivendercolor; pategreenwilh 

whitish or gray. 

Calatkidium. Cdiuthlt. Literally a bas- 
ket; aLiamerorlheheadotflowei«(or 
better for the involucre only) of Com- 
poeitse 

CaltUhifuTVt (-ormu). Cup.9haped j of 
somewhat hemispherical outline. 

Colcar. Aapur; mostly uaedforthenec- 

Cilcarate (-a(iu). Furnished or pro- 



dtaolate (-aim), or 


CaiceiformU. 


Shaped like a alipper 


or ahoe- 


nU»K (-o<a<l. Bear 


nK callositita 


Icallij, or hanl protub 


ersuces. 



Caltui. Bald, 



Ailhou 



Caiycaaihtnty. Name of the monstros- 
ity in whiDb the calyx imitates an 
exterior corolla; 174. 

CMycifionv {Calscifiora), 340. 

Calycint [Calyemm). Relating toealyx. 

Calyailate i-atut). Bearing bracts next 
tlie calyx which imitate an external 

Calgcalai. An involucre or invotucel 
imitating an additional calyx. 

CaU/ptra. The hood or veil of the 
apore-case of a Moas; or some cover- 
ing body like it. 

CaliplraU (-olM). Furnished with a 
catyptra, or aoinelhhig like it. 

CatyiAriformi-ormU). Calvptra-shaped; 
as the calyx of Eschscholtzia. 

Calsx- The flower-cup, the exterior 
perianlh ; 164. 

Cimnra and its diminutive Cnn-Vola 
(chamber) are sometimes used hr the 
cells of a fruit. 

Cambiam. Old name of the viscid mat- 
ter between bark and wood in com- 
mon trees or shrubs in springj now 
used for the nascent structure there 
forming, or Cnmbiam InytT; 78. 

Campaiudnli [-atui). Bell-shaped; eton- 
pated cnp.shaped or ehorter, and broad 
from theba<e; 34». 

Campani/.Tinii, Same as CMmpannlale. 

Campyli)iprrmim> (-w). Curved-seeded. 
Said of deed-like fruita or carpels, aa 
those of fome Umbelliferte, in which 

lateral edges, so aa to produce a longi- 
tudinal furrow on the ventral face. 
CfnpylSlropom (-m), or less rorreclly 
Campylotropal, or CampalUi-opoat, 
An ovule or seed which is cun-ad 
iu its toimatlim so aa lo bring the 



CH.OSSARY. 
Bear to Cdrvncle (CarHtc^). 



nnfic-iulate {-aitu). Channelled, 
(Ith k longitudiitsi groove. 
CaneetliUe l-^lai). l^tlicedj resembl 



lariiM 



Jigray 



Candidvi. Pure wb 
CfliKKtw. Hoarj-, 

pubeMettce. 
Canui. Uraj'-whice; whiter than Che 

preceding. 

\ So Elender that it 
Capmactouti-eui). { may b« compared 
CapiHdi> (-oWj], ( with tli» Lairs of 

Ci^aie (-add). H.^ad-etaBped, or col- 
lected in a held; UT. 
CapUtllUt {-atus). Diminulive oE Cap- 

CapUidam. A head of or Bimple globu- 

Copreulatt (-atui). BeariBg a tendril 

CiifsuU (-ii(o). A dry and debiacent 
pericarp composed of more than one 
carpel ; 2S», 2H3. 

Capiidar. Of the nature of, or relating 

Capmiytrovt. Capsule-bearing. 



Coi 



indelilscciit and 
fruit; 397. 

i keel; 



e for , 
celled d 






two combined lower petals of 
ioiiaceous corolla (18a); or for a sa- 
lient ton^tudinal projection on the 
centre of the lower face of an nrgan, 
as on (he glumes of many Grasses. 
Cdiinale (-aiut). Keeled. 



A gram 






like tVuit vilh thin pericarp adnate I 

the contained seed ; 395. 
Camtut. FleBh-tolored , very pale red. 
Caro. Flesh, as the pulp oS a melon, oi 

the fleshy part of a drupe. 
Carpitdilium. Synonym of Cremocarp 
CarptI, Carp^uia. A simple pistil, oi 
d pistil, an. 



mring to 



le leaf.; 



r,260. 



Carpiil, CarjAIium. Synon vm of carpel. 
Cnrpolagy. The botany of fVDits. 
Cdi-pcphort (,C"fpiplii>-t">'). A portion 

oF receptacle prolonged between the 

carpels; 313. 
Cdiixifihyll [Cai-pophyttam). I.iterallv 

fruit-leaf; synonym of CsTpel ; 280. 
Caiiilnf/iomii' nr ClrtWiffinftmi l-fus). 

Of the texture of cerclage or gristle ; 

firm and tough. 



CarsopliyUfKttmti-tvf). Re 
relating to the corolla o 
Carvophyllue (He), or I 
family. 

Carsyaii. See Cariopsis. 

CaiiiiUul. Uelmet-shaped. 



7attrnlt ('aba). Said of a staraen 

which wants the anther. 
latopttalKmt (si). Where petals are 

united only by cohesion with united ^ 

stamens, ae in Mallow. 
lalnphgila. Answers to the German 

" Niederbliilter," or under-leaves, 

those at the beginning of a growth. 



Catldn. Ascalyspihe(!>ee.:1)iKiil)jIM 

Cavdale (-attu). Furnished with a tail 
(caiuia), or with a slender tip Or ap- 
pendage resembling a (ail. 

Caadix. AlrunhorMockof aplant: 60. 

Caidide (Cnudkala). The stalk of a 



C«HfcK* 



! (-eii.). Having a 






Cnuline (-MUi). Belon^ng to the stem. 
Caulie. Greek form CouJon. The stem 

of a plant. 
Caalocdi-pic or Cntdoearpaiu. Applied 

frnctify more than ouee or indefi- 



14S, 

CeU ( Cfaula). The anatomical element 
of plants: 28. The cavity of an 
aiillier which contains the pollen, 
or an anther-lobe, thus taken in (ha 
sense of the circumscribing wall M 
well as the cavityi 351, 9M. The 
cavity, or any one cavity of an ovary 
or pericarp, containing the ovules or 
™eds; 2fi2, 

Cellular Pt««tt, Cdlulatt; 340. 

CeJ'HJe (-w^). Diminutive of cell; of 
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the lame meaniug as Cell in vegetable 



Cfm-biaia. A name of (he peculiar foor- 

parteU fruit (or Ihe fuur uulkts aruund 

a cDnimon style) wliiuli dintinguiBhea 

IjblutiE and Bumigiiiaceie. 
Ceitlii/ai/aL Tending or developing 

from (lie eentre outward. 
Ctnlripctal. Tending or developing from 

without toward the centre. 
C^halaiUiiam. Synonjin of Anttio- 

Ceratiam. A siliquifonn capule, such 



Cereal. 



Betnn 



!, Cleoi 



[[onging to corn and the 

C>^i'niu. Of the color of wax. 

Ctinaoaa l-uut), Xndding. 

Chat-i- Ureek for a brittle, Latin Sela. 

Chnf. Sniull «ea1e«; dry and depau- 
perate bracts; iuch as those on the re- 
ceptacle of a sunflower and many other 
Cnmpositw ; also glumes of Grasses. 

Chaf). I'nivided wilh or liaving the 
lexlure of cliaff. 

OialoEt, The part of an ovule where 
coats and nucleus are confliietit; 2TT. 
laiigitudi- 



Cka««^lUd. Holl 



Chntmdijamt). The opening of tlie peri- 
anth at flowering linie; the opiioslle 
of Cleislogainy 

ChaTtactuiu (-eiw) Having the texture 
of writing-paper. 

CilOrophgli. The green matter ot leaves, 
and other vegetation ; 7fi, 88. 

Chloiva. Greek tor green. Enters Into 
compounds, sui'h as Cklontnthttt, 
green-flowered, ChUrranth^^ pante as 
Chlorosis, as when petals turn green ; 



Uterally t 



AIm) 



nal gi 



^coming green, i 
I'ontrarlwisc ff 



172. 



Ihelosi 
Chorrla F'litiUarit. A 

iiiK fmm stigma in ovary. 
ChinipttaUmi {-m). Same as Polypela 

lous, i, e. petals unconnerted ; 344. 
Chtiritepaleut. SaineasPolvsepalnus.&t 
ajii'ai. The FCparalion of a leaf o 

phyllum into more than one ; 302. 
ChiTiitophjfilut. Separate-leaved. 



Chisaui, Greek for goldeu 






Chq/sinlkaa. Yellow-llowered, &c. 

Ocalnx, CicairicuUi. A scar left bv 
Ihe fall of a leaf or other organ, 

Cilialt (-"'IK), Ciliai-ie. Uarginally 
fringed with hairs. 

Ciliam, pi. cilia. Marginal hair^ form- 
ing a fringe, like tlie eyelash. (The 
name lias been extended in scientilic 
books to undividual hairs, and of a 
surface as well as edge.} 

Cinvinnat. A ciul ; oanie of ■ uniparous 
scoi^ioid cyme, which is Ctnanna^; 
150, 167. 

Ciitencht/ma. Latitiferous tissue. 

Cirurutcent, Cincractua. Ash-grayish. 

Cinerfoui {-tut). AfU-gray. 

Citmabarinai. (JiunaUir-color ; KCarlet 
touched with orango 

l-fliui). Involute from the lip 






i 133. 

Cirdnate, or Cirdm 
as precedingj or sometimes meaning 
coiled into a ring only. 

Circamaciasile, or Circuihcia^le ( Cifcam- 
Ksitua). Cut circulary andtranaverse- 
ly; divided transvereely ! aJl, iJ9J. 

Cii-cujuacripliun {-io). Tha general out- 
line of the margin of a flat bodv. 

Cli-i-h'fenmi f-ai) and fl.TioK. Ten- 
dril-bearing. 

Gnhui. A tendril ; 5*. 

Cilcem, Citrinat. I*mon-colored. 

Cladin. Greek for branch ; whence such 

Cliuludium. Same as CladophyllHm. 
CUJophyll, Cl^BpijUt. Bninches as- 
suming the form and [unetlon of foii- 

Clitmle l-alui), Clari/nrmi. Clnb- 

Chrelhlf. Diminutive of Clavate. 
Clarictdale t-alai). Furnished with clnr- 

icala; viz, tendrils, hooks, or other 

appliances for climbing. 
Ciin, 325. 
Clittaficnluit, 315. 
Ctntimtt (-alnf). Utticed. 
Clam. The narrowed base or stalk which 

■nme petals. Jfec., pnsnesn; 245 
Cttistflifnmy, CJfittofjaniObi^Ctftttfqnmif. 

Close-fertilization In unopened blos- 

CleiHifiens. Clattogenma, 241. Same as 
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Clejl Cut ta(f-w»y down 

Climbiay. Ubiug I)]' laying bold of 

sunvuiidJiigobjectB for Gupport; 51. 
Clinandriam. Tbe Hnlhci^bed in Onhi- 

Clraanlhiam. A lunie for the receptacle 
of induresutiiis in Coniposits; US. 

CiaiinM. Used in Greek compounds 6a 
receptacle, e.g. Pericliiuam, for an 
involucre around (he receptacle of 

Clote-j'tTiUizativH. Fecundation by own 

iwllen ; 31(i, 280. 
Cli/cti. A gardener's nauie fur young 

bulbs developed around a motberbuib. 
Ciab-thaptd, Gradually Ibiclteoed up- 

Clialtred. Collecl 



GLOSSARY. 



nch of ai 



Ci^tate (-aim), Cli/pei/ormit. Buck- 
le r-sbuped. 

Coacerrale (-aim). Heaped togetber. 

Ci-ddaalt l-atuil, Coadaaatia. Same as 
Ailiiaie. 

Ctialeicence. Union of similar parts; 
173, ISO. 

Cualtictnl (-fni), CoalUut. Cohering; 
properly applied to the organic colie- 

Coarctate (-nltu). Crowded together. 
Cvattd. Composed of layers as an 
onion, or furaisbed with a covering 

Ceiiccbby. Bearing long and soft entan- 
gled hairs. 
CocciHtut. Bright Ted or Bcarlet (red 



with a 



ittle , 



Coccut. Qreek 



ellow). 



! Latin Coceum, the 
kerniea or scarlet grain (supposed 
berry) of' the (Jnercus coccifera: used 
botanically, mostly in the form of 
" coecuK," for the portions into which 
a sehizocarp, or Inbed tmit with one- 
seeded cells, splits up; these portions 
are Cocci or Cocculti ,- 996. 

Cochlear fCochlearit). Spoon-shiped. 
Unmeaninglv applied also to a form 
of imbricatiVe lestivalion with one 
piece eitterior; 137, 

Cochlealt (-at<u). Sfaell-shaped. i.e. 
spiral in the manner of a Bnail-shell. 

Oifo^K'rmoBj (-™). Hollnw-seeded: ap- 
plied to scerlJike carpels of Umbelli- 
ferw with ventral face incurved at top 
and bottom, as in Carlwder. 



ComoMtiiian. Synonyni of Clloanthium. 

Caaoiio, Synonym of Carcerulus. 

Cuhnimi. The cungeuilal union of one 
organ with anotlier ; either similar 
parts (coalescence], or dissimilar partj 

Cvluni. In classification a group next 

CiJevrhua, Boot-ebeath; the invest- 
ment (belonging to the cotyledon or 
plumule) throuj^h which the pritnary 
mot ill many Monocotyledons bursts 
in germination; 26. 

Cvllay {Coliam). Hame of an imaginuy 
Bometbing intermediate between pri- 



ral. Slandin, 



The aggregation of 



ml iov/n 



Cvhred. Of other color than 

of herbage; US. 
CiAitiatUa. The penisieut ax 

tain cap8ulei<, xpore-caaea, &i 
Cobnut (LWumoa). Body fc 

the union of the filamenla among them- 






by 






CuiatmuiT. 
shaped. 






ftigina, a 

n-siiapeii ; pU 

sad of hair ) a 
; specially a till 
«. Also the n. 



1 Or- 



CommiauTe (-ura). The face by which 
two carpels cohere, as in Umbetlifera. 

Coiatam ( Commutua). General or prin- 
cipal, as oppo^•ed to partial. 

Cvmoie i-oBu), sometimes Comaiia. 
Furnished with a coma. 

Cdmptanate l-Mua). Flattened. 

Completr {Complnai). Having all tlie 
parts belong to it or 1o the type; 17&. 

Cimplieale i-nlui). Folded npon itself. 

Compoand, Said of similnr parts aggre- 
gated into a common whole. Com- 
potml Floarr. 1 4T. Omp'-and PiOil, 
20.1, Compound Infiortiaeiiee. 159. 

Compmnd Leaf. One divided into sep- 
arate blades; 100. 

Comprtttcd f-ui). Flattened lengthwise. 

CiMcnuleictnee. A name for the coalw- 



; 158. 



. Origii 
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GIXISaABT. 



CimehifbrmS: Shaped like oi 
Cotcianei, Neal or elegant. 



Cait/tTlas. Closely packed or cnrnded. 
t'oajimimmalt (-aiui). Stuck lugelher 
by adjacent faces, as tbe cutyleiloiis af 



CenfiaaUl-eiu). Blendedintoone; p>M- 
iiig by degree* (he one into the olher. 

CB<\fornit<H-vrmu). Siniilar tain form; 
or closely fitted to, as a leed-coat to 
the nucleus. 

Cmrjtiltil (•u). Crowded ti^etber. 

KotijUbutl {-atsi). Collected into a ball. 

CunijlvmtTBle (-ofiii). Densely clus- 
tered or heaped (ogelher. 

tW/ei'ow [-K(). Coiie-bearing. 

C6«jai)att i-atat). Coupled; in single 
pairs. Cimjaffalt-ptnnatt, 104. 

Cminafe {-otut). Uniled congenittllj; 

107, isa. 

Cennatt-perfuliatt. United at base in 
pairs around the supporting axis; 108. 

Cmnectici (-Jvunt). A portion of a sta- 
men vrhleh connects the two celts or 
lobes of an anther; 351. 

CoBotiTenf (-(•»). Coming into contact 
or converging. 

Eoneearpimi. An unused name fbr an 
aggregate fruit, such as a strawberry, 
consisting oF many carpels on a coni- 
cal receiitacle; 238 

Ctmtotidated. When unlike parts are 
coherent. 

Catmuatu. The reverse of articulated 
or interrupted. 

CoKlortfil {-lu). Twisted; or bent or 
twisted on itself. In Estivation, tlie 
sanie an Convolute; 138. 

CotDifl^Heali (-a(w). Twisted and 
plaited or folded. 

Contracttd. Esther narrowed or short- 



ened. 

Omlrary (-oriw). Opposite in 
to the part compared with; i 
compressed conlrarj- to th 



ertior 



>r Co'ivolaiirt (-i»b«V 



C6t<illad{-tn). Coral-Iika. 
eireuium. . .Old name for tha embryo, 
or Cortemitdti 311. ~ - 



Cardale {■atiu\ sometimes CrTrdifoiti 
(■onait). Heart-shaped; like the fig- 
ure of a heart on car^s ; the stalk ■( 
the broader and notched end ; 98. 

foTHiccuuf t-ftur). Leathery in consist- 



Cort, Kl. 






Corks. Of the 


exlure of Cork. 




Coiks ElKtlapt 


7G. 




Co.™ (Corram 


A bvib-Iike 


fleshv 


Elein, or base 


of a stem ; ■ 


"solid 


bulb;" 61. 










Comtouii^u,). 


Of the texture of horn. 


Co^mt-t^e (rf.W»). Furnished 




little horn. 







G>rnu(e<-nliu). Furnished wilh a hom- 

CoriOa. The inferior peHantb, Com- 
posed of petals; 165, 243. 

Cwollactnun-eiu), Cumllimu. Pertain- 
ing to, or resembling corolla. 

CorvlH/trota (-«<). Bearing a corolla. 

Contlijlonraf, OvotHJIara, 340. 

CorMula. Uimmulive of corolla. 

Coi6na. Acrown; an inner appendage 
loa petal, or to [he throat of b conilla; 
SIO, S4G. Or any eoronet-like append- 
age at Ihe snmmlt of (crowning) wi 
organ. 

CSronate (-a(m). Crowned, having a 

Cordnifvrni {-orntU), Shaped like a 

Cinvsiilt {-atiu OI -afamt). Wrinkled 
or in folds; 133. 

CoHeX. Rind or bark. 

Corlkal l-ali.). SelallnK to bark. 

Corticnte (-atat). Coated with a bark 
or with an accessory birk-Iike cover- 
ing. 

Ciryidi (Corymbui). A flat-topped or 
merely con leji and open flower-eluster 
of the indeterminate or centripetal 
order; 146. 

Co'gmbifertna (-m). Bearing corymbs. 

C6ryniboie. In rorymbs, or in Ihe man- 
ner of a corymb. The corymb of 
Linnsens and of other writers down 
to Rceper included most cymes. 6o 
that much cj'mose hidorescence is 
in descriptions loosely said to bo 
corymbose, or a stem is said to be 
corymbosely branched, even when 
Ihe* evolution is centrifugal; 146. 

CuM. A rib; when single, a midrib 
or mid-narv*,' 
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eBtal-ntrved. Witfi fierT«g tprinsing 



Cvtyledmi | Colyl'^lm, ji], Cutyledma). 
The '' s««d4ubc3," beitis th« leaiea or 
fimt leaves uf the embryo; viz., the 
on^, or the pnir, or rarelr (he ohorl Of 
leaves Iwme by the radicle or canlkle; 
W, ill, 313. 

Cotyl'formia. Dish-shaped, Or wheel- 
thaped with an ereet oi 






aeriform (*. 



«). 



n the shMpe of 



■w; 248, 

O^wocorp { CremKirpiwn). A drr and 
B«ed-llke fruit, oempmed tl two one- 
seeded carpels^ invested by an epigy- 
iieua calvx, and Mparating at maln- 
ritv; 397. 

Grttpiny. Runnini; along or under 
ground and ii>allng; 53, 

Creim, Crenofarn. A rolinded tooth or 

Crtnaie l-alai). Toothed bycrenaturei: 

scalloped; 9E, 
Ctrnfi, CreneUed. Same Is Crenatnre 

arid Crenale. 
Crenulate (-afiu). Diminutive of Cre- 

Cretlefl. Kiinirshed oilh any elevated 
line, ridge, or conspicuous elevation 
Oft lh« SBrfate, especially snch as may 



CrimlH 

hairs. 
Critpaiui. Curled or crispy. 
Criitali (-alat). Crested. 
CVoreiu, Crocnfm, Saffron- colored, Lt-. 

deep reddish-yellow. 
Civu-intdt. The progenv of interbred 

varieties; 821. 
Grou-ftriiiitatien. Fecundation Cy pol- 
len of aiiollier flower and of another 

individual: 216. 
Civum. See Corona, 210i 318. 
C'oicmd, See Coronate. 
Crooning (Cunmatu). Borne on the 

auniniit of an organ. 
Crucialt (-atui), Civei/oritt {"0™™). 

CroM-sbaped. 
Cruclferoiu (-hi). CroBS-bearing! Hwd 

in tM-aeese of CnMfcrm ) u tM 
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"«m«iferoue" «Ar«)ia of Oa *rder 

CrucifersB; 216. 
CmmpUd. See Corrugate. 
OnMactoat {-at). Of hwd and hrlQIe 

Cryploi. Greek (or comealed i lrh«ice 
Criiptogamia. CrvplagmBoui oi 

tue;aniic plants ; 3, a^lS, 344. 
Cryptiymvmt. Pertaining lo Iba Miuve. 
GiouUata {-Miu), CaMOarit, CucuU!- 
firrmii. Hooded, or baod-ahaped, 

cowled. 
CtJm (CaJnui). The pecnliar stem or 

straw of Grain-plants and Graasel : iiO. 
Cultrett i-alvi), CultTi/ormii. Shaped 

like a broad knife-blade. 
Cimtau ( Cuneatta), Cmeiform (■ormii). 

Wedge-shaped ; triangular with an 

acute angle doWitwanI; Bt. 
Cfp-ihaped, In the form of a driuking- 

Cvpah (Cvpula). The aeom-cup and 
the like; 23G. 

Otfwforit, Cupniatiii. Famished whh 
or subtended by a cupule or any re- 
sembling body, 

CuptiliJerBtia (-ui). Cupul6-l>eariMg, 

leaf are curved iu their course ; 92. 
Cvn-uerial. In curved oroblique raoka; 

124. 
CtuAwA. Ilie enlargement at or ba- 

neath the insertion of many leareS, 
Co^Matt {-tHut). Tipped with a Ctm^i 

nrsharp and rigid point; 97, 
Cat- Same as incised, or in a general 
. elert. 






CaticUiCmicula). 

or pellicle. 
Cutlinn- A severeil porlioi 

aeed for bad-propagation : ts. 
Cydnrui. A clear bright blue. 
Cyilhiforrai-ormii'i. Cup-shaped; inO* 

form of * 
CyMhut. A drinking-ciip, saeh aa a 

goblet or wine-glass. 
Cydt. A circle. Sometimes used for 

one turn ef a helix or spire; 133. 
Cyclical. Relating to a eyole ; or eslMd 

into a circle; 119, 120. 
CsUadi'acfmt. gomewhaE or nearly 

cylindrical. 
Cylndricai (-w). Elongalnl and with 

tylinder. 
C^mSaform br CgtaUJonit |-«rMit). 

Boat-shaped. 
C|rfiM (Cyna). A flowertluster ef th* 

delenniDate w oantiifligal. tff». 
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OLOSSABT. 



broad and flattith a 



Cyw^tryon. When cyme$ Mr 
rangiid in botryose maimer ; 159. 

Cgmote l-oiui). Beariiijif eymea, c 
laling lu ■ cyme; 161. 

Csmula iCgmula). Diniioutive c 

Cs-tarrhiiJiai 



of 11 



Rose 



.iMliy, h< 



IB the fru 



eiiclosiDg ache 111. 
Csjatla. fume of 

vested by 111 adiisLe i 

arCampositiHi 29a. 
C^iflUli. Otis of tlie minenil an 

uxuaJly parity ccjsialiina concivticiii 

of the cells of till epideniiu of •: 

ttibJBMiit 



CgtMiut. An 



:ifllly in Uriie. 



uell of cellular ti. 



DactyioK (-onu). Fingered, or finger 

D.iesi'I'illout (-HI). Woolly-leaved. 
DrolO'lt (-atiu). Whitened ovei (aa i 
. wbilnw ashed) with a white powder o 



I pounded with 
mean artificial 



Dtixi. Greek foi 

DtC'ig^nia. One I 

nrden; 337. 
Dtcdi/ynmt i-b»). With ten ityli 

cai'pcl,. 
Drtdmerc^(-w>). Often members! 

' Mamens: 334. 



With t. 



. stamens i 



Dccdadrm 

249. 
Decapetnloui (-m\ Deauepalimi, &c. 

With ten petals or sepalf, &c. 
Dtcidumu (-W). Falling, or subject to 

fall in season, as petals after snlhesis, 
, and leaves (except of evergreens) in 

autumn; S43. 
Oidmitt (-a(Bi), or Dedined. Beat or 

curved downward or forward. 
Dfcompound. Several times campouiid- 

ed or divided; 103,104. 
DtcomponfujL Decompound. 
Deeambent (-tiu). Reclining, but with 



Ingly prulonj;ed below tl 



Running 



Dtjicxtd (-utr). 



DtdvpliaUim, Fr. Dedouilemtnt. Sania 

asUhorigis; 20d. 
Dijlaite l-ilui). Uf a fixed numher, not 
oruf atixedor er. 
e. Where axes of 
I a flower; 144,151. 
or turned abruptly 

D^fioratt i-atut). Past the flowering 

Defulii'te (-o(iii). Having cast its leaves. 

DfJ'dl'iion, 87, 

CtAifcence {-entia). Tbtt mode of open- 
ing of a capsule or anther by valves, 
slits, or regular lines ; 388. 

Dtk'ucmt [-em). Opening by regular 
dehiscence; 2^2. 

Dtliquiactrtl (-en*). Dissolving or melt- 



Deltoiii {-oidr»). Having the shape t,f 

the Greek Ittter A. 
Demeried (-M). Under water ; same aa 

Dtndritic (-iem), Dutdrmd (-oidtm), 

Tree-lik> . 
Demlrun. Greek for tree. 
Deni. Ten together. 
Dtnt. A t«ilh. 
DtalnU{-atai). Toothed; specially with 



Dtaiidale 
Oeormm. 
DepauptT 



•atttt). Made naked ; stripped 
Downwards. 
<e (-0(118 ). Impoverishodj ai 



Dfpreaed (-m). Havii 



plant or organ. 
Dttctnding i-em). Tending or turning 

DtKxndinii Axil. Primary root; 11. 

Delirminait. Liintled in number or ex- 
tent: as are Ihe axes of determinate 
inflorescence; 144.161. 

Btim™. Terminating in. 

Detmui, Greek forthiogslniind.Dr as if 
chained tocelher. 

Dtxtrojit {Dtxtrm-iut: sdv. Dtxtror- 
lum). Toward the right hand, or re- 
lating to it; al, 140. 

In Greek compounds, two, or 



double. 
DiacktniiBM, ! 



)'DODypi of Cremocarp. 

D,3-,zedbvG00^.k' 
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Dialypetaiai, 341. 

DialgptUilims l-tu). Same «s palj'pela- 

luus, i. e. u/ separate petals ; S44. 
DiulyphyUoui (-uf). Bearing separate 






only I 



Z>4nn('rinii(i>ianif<r, &c.)' Having two 

slainena; 249. 
Diapkatunu {-at). Letting the light 

sliiiie through. 
DicarpttLiry. Composed of two carpels 

Oj-pisiil-lcaves; 261 
Didiatiuia. A Iwo-psrled or two-rayed 

cyme; 162, J66. 
" Having B double 



Dichdtomva 



J in. 









Digitate (-ahai). Fingered ; > compoanl) 
leaf in wKich all the leaflets are botne 
on ihe apex of the petiole ; 101. 

Dl!,itaUly. In a digitate mode; same 
aa Palinately. 

DlijilaU-PitmaU. 104. 

Diypiia. A Linpieaii order character. 
iMil by having (he gjniKCium 

Diyynout. With two teparata a^lea or 

,.r,.l„ an. 

Dimrrota (.ui) Of two members in each 



; 176. 
Dimidiatt (-alui). 

Dimarphoua {-as) 



Hah 



Diiscia. Linnsan cla^B (3&5] of plants 

Ducauut (Dlaciui, Dioicovi). Unifex- 
ual, and the two tenet borne by dis- 
tinct individuals; 191. 

Diaci/rpolygamoia. When some indi- 
viduals bear uouexual and others hi- 



iwo-forted. 


Dipttaimu (lu). Two-petaled; 3U. 




DipkgUmu (,'Vi). T»o-!eaved; 243. 




Diplo. SeeDupIo. 


vekiped than the other in the blossom 1 




219. 




Didiaitm. Name of a fruit consisting 


sepals; 177,198. 


uf an aciienium within a separate and 


DipUrttj/iim. A capsule or other diy 


free covering made of perianth, aa that 


(ruit. invested with adnale calyx; an 


of Minbilis. 


inferior capsule. 


Dicliwmi {Dicliaii). When flowers are 


Diptt<-otu -I.VI]. Two-winged. 


of separate sexes ; 191. 


DiTtnptioit{-io). Syn. of Chorisis; 203. 


Didccoui (-1H). Fruits of two cocci. 


Diici/troui i-ui). OiRk-bearing. 


DiaHyl'dons, DlcolyUdonfi. Plants of 


Ciiei/o™ (-orrau). Depressed and dr. 


the class marked by having two coty- 


cular, like a disk or quoit. 


ledons; 27,339.3*0,844. 


Ditcoidai or Z^iscauf (Diiceideui). Ap. 


mo.fjlfdonoia [tut). Hnving a pairof 




cotyledons; 10,314. 


is one destitute of ray-dowers. 


Didijnum (-ut). Twin, found in pairs. 


Diic or Dilk {OUcat). ' A word used in 


Didyndtnvi. The Linnean clans marked 


several senses. The diii or diic of a 








within Ihe calyx, or within Ihe corolla 


flower has the stamens in two pairs, 


and stamens ; 21.1. In a captulum or 


and one pair shorter than the other; 


heaci of flowers il is the central part 




of the cluster, or the whole oF it ai 


Diiniilit. Mirbel's name for a dry 


opposed to a border or ray. It is the 


fruil composed of several cells or car- 


face or surface of any or);an, such ui 


pels connate around a central axis. 


a teaC-tilade, as np|iwed in the mar- 


and separating at maluritj-, as that of 


gin. In vegetable anatomy, cerlain 


Mallow. 


round spots or markings on ccll-walU 


D'.fiirmii. Of unusiial formation. 


are termed discs. 


D;ffuie. t-uiai). Widely or loosely 


Ditcolor. When Ihe two faces of a leaf. 




&c, are unlike In color. 


Disamoiu [*J). Of two sexes In the 


DUcrtU l-tHa). Seponte; Dot eoalw. 
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J>iNpatmll (-<w> Twr>«ep*)cd} 144. 
Ditk^iBen. ThoM belungmf; to lb 

disk, or body, «iid not to Iha aiargj 

«r r>T of a uapituium. 
Ditaecltii (-M). Deeply cul or divide 

DiatpimtiU (-jnfuin). A partition in ■ 



DUkhotu (-<«). DiipoKd in two tm^ 
, ticat ranks; 12S. 
Diilaitt (DiiUncliit). Separate from) 

Oiiiractilt {-iUt). Carried widely apart- 
Di'hceoat {-M), Of two Ibecfe, or cells, 

oe are most anthers ; 351. 
Diamal. Dally ; occurring in tliR day) 

someliineB used for ephemeral. 
Dinnricnltl-alat). Extremely divergent. 
Dietrgeat, DiveTyiny (-fMJ. Inclining 

Dimded (J)."m««)- Where lobing or 
■egmcDtation extends to tbe base ; 88. 
D„drca Greek Ibr twelve. Used in 
Dudtcaijiiiua. Ljnnsuin order with IJow- 



Dadedifynivt. Having (welv 



slyles or 



JhidecamtTuut (-tuj. Of tweli 

the circle. 
BjdeeaJtdtia. A LinnBao elcaa <334} 



46li,. 



4 .pan (ah 



niofl inches) 



D«hMfo,-m (*rm 
hatchel-shaped. 
DotkU (-idU). Relating to the dom 

Donal Suture. That which answers 

the midrib of a carpel; 261. 
Domijennu. Borne on the back. 
Duuble. Has a technical UKe when 



be "dun 
Itie expense of td 



Uic Howe 

niOBtly al 

organs, 

J><iii>jij, P 



pubescent, lonieiiloae, &c. 
Drtpdniuni. A eickle-i'liaped ct'me; 156. 
Drujmctuai (-eui). Resembling orrelal- 
. 'ng '" ' rtrupo. 
Drupt (Drupa). A Hone fruit ; S9T. 
Ai^elct, Drvpet (fini/iwia}. A dlEtiit^ 

utivedrupe; 3BT. 



DripeMii. Alt •ggHgation (4 drepe*t 

300, 
Datl. In vegetable anatomy, a» eloiH 

loody (tibrD-vKBeukf) 



tarn, a thicket, oi 



iJiunu, a bueb. 
Baihy, or relating to 

bushes. 
DapUi. Twice as many. In Greek eom- 

pound», Diptii. 
DMrdmen. Ihe heart-wood M an «»>- 

genous stem ; 80. 
Bxar/. or small sne or he^he eom- 

pared with its relativofc 
I>Sd<ni>». See Dicleeium. 



•rEx- As 



I pr«flx to Latin words, 
«ive meaning, as Eeo*. 
», Exaliuminout, wiUi- 



tate, wilhout ril 

out albumen. 
Eared. Same as Auriculate. 
Ebmoteale. Ebraclfotalt [-atat). Detti^ 

lute of bracts or brackets. 

Et^Unj-att {-Biut'i. SpurleM. 
Echimtt {atvt). Beset with prkklM, 

like a hedgehog. 
Echlnatate (-atut). Beset with dimlnii' 

EdaUale f-attu). Toothless. 

Eftte (-*'«»), or Effalui. Past bearing; 

f onetionless from age. 
Efflorrsctnce {-rntia). The Ume or stale 

of blossoming; anthefls. 
Eff-ise (-tisuj). Very loosely spreading, 

Ei/landtiluiei-oius). Destitute of glands. 
Eijij-tkaptd. See Oontt. 
EUler. Cne of the spiral or spirally- 
marked threads in Ihe spore-cases of 



Elalvi 



Tall or loflv. 



EleutktTOi. In Greek compounds, sep- 
arate or distinct, 

EUuthtTiipetnlovs (-hi). Same as Chori- 
pelalons or Polypelalous ; 345. 

EUijjamdal {-eui). An elliptical solkl; 
sometimes ti!ied for nearly ellipticat. 

EUi/iliaal i-vi). In the form of an el- 
lipse. Oval or oblong with regularly 
rounded ends; 96. 

ETHarcidut. Flaccid or withered. 

Emarginolt (-oliu). With a notch cut 
out of Ihe margin; or, as maaliy ap- 
plied, out of the extremity ; B7. 

Emirtutiiig. Claaping by Ibt-W**.- 
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imbrgo or Enbryiii. The mdimcnlirj 

pLaiiLl^t fumied in a seed ; 9, ^11. 
Umbigimal, Relaiing lo the embryo; 

aa J^i'ibrgan^l VeiKit; 2B4, 
£mbrtio-tac The cell in Ihe ovule in 

wliicli [he embryo is (omieri; 983. 
Embryosenj. Eiubryo-furmiiliiiii. 
EmtTttii {Entrant). Raited above nod 

out of tbe wBler. 
EtuaUidiliiitiu. Withenbrvo at the end 

of Ihe SMd diametrical! J/ oppoaite the 

Enatim. Having oalgrowlhs from the 

surface, &C.1 179. 
Eiideca. In Greek compounds, eleven; 



Entirt. WtahoBt ««o»hJng at dtvltion ; 



Endtcandrotu, Endtcdffgim 



With 



EtKlcitie. Cunfined geugraphivall)' to 

the particular regiuii. 
indncarp l-<iijiiino]. The iiiuer layer uf 
, B perii.-4Tp; 288- 
^uUicki-omt {-6ma). PecnNsr coloring 

matter in cells; especially the coloi^ 
, iiig matter of Algit. 
Eadogeni, /.'n^^sMB. Endogenous 

Plants; 70. 
i'nrfojfsou) il-TKture, 70. 
EmiopUam. Inner seed-coal; 306. 
End>iphlai»m. Inner bark; 77. 
End^hunl |-im). Said of an 



which I 



< (he 



plun 



wrapped 



■round it in many Mono 
Endorkiia. Synonym ot Honncotyle- 
Endoaperm (-frmium). Svnonym nf (be 

men; 14,310. 
indoHomt i-oma). The foramen of the 

inner coal of an ovule; S7T. 
EHdetkecium. Inner lining of the cell of 

■n anther. 
Eiiervi*, Entiriiu. Merveless; no ribs 

£niKa. In Greek compounds, nine ; 

Eimtnij^ida. A Linntean ordinal name, 



Etntatidria. IJnnvan elsss, and £iinf- 
awlroiu, Kith nine stamens; 240, 334. 
EtMaliEiwdit). Whhontinoda. 
Entotiu, Same as Ensifmm. 
Eiwfbrm l-cmiti- Swnrd-nhaprf ; i.t, 
a broad aword^ or Ihe test of an 



Iris. 



EMoBtSpJlUoai. bald of itoiKrs which 
are habitually feuundated by pollen 
, carried by insecis ; S17. 21S. 

Entiphylti {Eittopkgta). Plants grow- 
ing ill or oul of other planls, as cer- 

Epkimtral. Laeting only for one day. 

kpi. In Greek compounds, upon- 

ilpiblail (-UI). Name sometimes given 

10 the lirst (and an undeveluping ) leaf 

ot the plumule of the embryo of grasses 



/'^blastema 
Epicalyx. 



oulgrowth 






Epiairp (E/iicti-piem). The e^lerAal 

layer ot a pericarp ; 388. 
EpicAilivn. Tlie lerminal portion of 

the lahellum of an Urchid, when this 

is of two parts. 
Epictinal (-us). Upon a torus. 
EpicAroUine. Upon a cornlta. 
Epidtrmit. The skin of a plant; 7S, 8!*. 
Epii/aoui (-etii) Qrowhig on or ont of 

the ground. 
Epiyyaout (-m). l.iltrally on Ihe pistil ; 

meaning an Ihe ovary, or seemingly 

Epipeiatout (■<»). Borne on (adnate to) 



e pelal 



also used in the si 



placed before the petals. 

Epiphlman. The outermost or corky 
bark; 78. 

J-piph^Una {-tit). Gioning on le*v«t. 

EpiphiUil. Pertaining to 

fyipkgtti ( f-.piph^ta). Plants growing 
on other planls by way of attachment, 
but nut parasitic; atr-plants; clfi- 

Epiplerma (-w). Winged or wing- 
bearing at summil. 

EpiiepnUiai. On Ihe sepals; also naed 
in Ihe sense or slanding before a 

Epitperm {t'pi^Hrmiam). The coat or 

Epitropoia |-h»). Ksme (hy Agardh) of 
an aralropous ovule with rhaphe 
averie when a><i?end)ng, adverse when 



^'it 



jEqwrlii). Alike aa to length ot 
jer, &c,. a? the case may be. 

led around. 



as if straddling 
End ( ISrfEtva). 

mostly in tela 
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sametimee when perpeniliculnr to th« 

eurlace of BiUchnienC- 
Erion. Greek for wools "sed JQ com- 

Ei-uinthva. \\ itb woolly floiren. 
Eriiphurat. Woo I -bearing. 
Eriophjaat. Wool])-leaved. 
ErMralt (Ei-oUHt). tkaklcsa. 
£roK (AVotu(). AsUgiiawtd; applied 
to ail irregiitai'ly tootbed or eiwled 

Ergthrot, Greek for red, used in coin- 
pound lerni* from tlie Greek. 

ErstbroUfmiim. Nsine given by Dea- 
vaax for «ucb an ag^pregale fruit as 
a iTuplieny; 300. 

Eiiication. See jfl^livalion. 

iterio. Name of aggregate fmitB, 
eapei'iallv of flesby ones, aucb aa ■ 
blacklien^-. 

Etiolated. Illancbed by darknesi. 

£u. PieRxed to words of Greek deri- 
vation denotes very, true, or niucb so. 
frequently used iu names of seetions 
or oilier groups! 35". 

EuphgUn. yoliage-leaves, or true leaves. 

Eilivjiic (-tew). Name suitgeeled for 
twining "with tbe sun:" fil. 

Emleular {Evalm), Not opening by 

EiiergrttB. Bearing green foliage all 



wben tbe following part of tbe voni- 
pound begins wilb a vowel ; ae 

Exalbumimnii (-oia>). Destitute of albu- 
men; 14,309. 

Easolate {-alvt). Destitute nf wing. 

Exanthemata. Eruptive excreecensen on 
the surface of leaves, &c. ; blotcliee. 

Extnittalt (-aim). Destitute of an 



I). Bough with hard 
U. 

of the centre; 



Exatperate (- 

projecting poln 
Exantnc (icta). 

one-sided. 
ExcmToU (-ew). Running through 

the verj- summit or beyond ; 18. 
Exiquvt. Small or mean. 
£zifu. 



Eximi-t. Distinguished, as 

Exo: In Greek compounds, 
^ outward; as 
ExoatipI.Exocarpiam). The 



Ewjgent, Exogeaa. ExogenoBB riants; 

B9, 340. 
Exorhist^ Name equivalent to Exogen, 






£z»i AitnJ |4<|. Theradiclenc 

CO the primary root in g 
, has no covering to break tl 
Exotliime iExittoma). The forai 

the outer coat of [he ovule ; Til. 
Exothedam. The outer wall of an 

Eijilaaaie ( aim). Spread out flat. 
Exiert.£x»(rled(Exiertui). Prolniding 






rolls. 



in the ) 



teotai 



if a pollen-gtain. 

ExIra-es^Uary. Beyond or out of the a."cil. 

ExtroTK (iifmrnM, Extnmam). Di- 
rected outward 1 253. 

Eyt. A gardener's name for an unde- 
veloped bud. 

Faciei. Face; the general aspect. 
Falcate (-oltu), and Eald/orm (-ormii). 

SeytUe-ahaped or siekle-ahaped ; plain 

and curved, with the edges parallel. 
Famihj. In botany, synonymous with 

Order; 325. 
FnB^shaprd. See Flabeliiform. 
F'-rina Starch. 
/■arfitoceoiM i-eat). Of tbe nature of 

starch, or contaimrjg it. 
Firinme (-osui). Covered with a meal- 



Faidcltil { Fnicicukilui, FatcicularU), 
In a fascicle; 131. 

Failigiate (-atai). Said of branches 
when parallel, clustered, and erect. 

Faux, pi. faucet. The gorge or throal 
of a gamopbyllous calyx or corolla; 
either at tbe orillce, or a portion 
between the limb and the propi£ 
lube; 346. 

FdveoInte(-aliu),FnenKl-oiu>). Honey- 
combed ; Mme as Alveolate. 

Feather-veined. Having veins all pro- 
ceeding from tbe sides of a midrib. 

FtatAery. See Plumose. 
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Faulfi or Famla. SUrch-lil 
Applied to a pistillate How 
pi .III producing only such f 

Frntilmtt (-Ji« 
with largo liolea. like wii 

Frriwjiiitam or Ftrruiji 






i-niit. Pierced 



«l|. 



FS>i 



(brmetl pistil; 191- In F.iigli^h deacrip- 
lions, FlovtT ftrfde usually menut ■ 
pistillate or female flower. Stamens 
or anlhere »re also said to be fertile 
when polliniferoio and capable o( fer- 
tilizing. 

'aiiUinlian. Si'nonym of fecundation, 
■s of the oTutebv pollen: 215. 

Fibni). Ally fine filament! the 
Entary eomponents of wood, &i. \ 



Fibril 



S&c. 



i-e fibre. 
FibrlU,m (-0.1H). 
Fumislied or abouiidinfr with fibres 
nr fibrils. 

Fibroai, Fib-oie (-ojhi). Composed or 
of the nature ot fibres, 

Fibiu-viucidnr. Consisting of woody 
fibres and duels. 

FlrldU-Aaptd. Obuvate and with a 
ilnug or contracliori on each side. 

Fidui. A Latin lermiiialioii for cleft or 
' lobed. 

F'dnmtitt (-riUmn). The stalk or sup- 
port of an anther; 165. 2jl. Also any 
Hbre-nhaped or thread-like body, 

Filnmealoia, FUamenloti i-oiui). Com- 
posed of threads or fl laments. 

FiUailiii/S. The bolany of Ferns; re- 
placed by Pleridolofty. 

Filiform {-ormii) . Thread- shaped; long, 



Filipemlnloai 

thread. 
Fimbria. A 



Ha 



igiug fr 



dissei'led border, 
ringed ; bordered 
by slender processes or marginal ap- 
■ pendages 

Fiiabnllali i-«t-t). Fimbnl^erovi (-ii$). 
Iteari ng FlaAriUa or d iinintit ive Tri nge. 
Fiit'jertd. See Digitate. 
Fisaptiruat Multiplying by the divl- 



. Split 



le body i 



'left. See Fidus 



AET. 411 

wedge.4haped base, and Che broader 

end rounded. 
FliibtllitKrvtd. Wilb radiating suaighl 

ner%-e»; »2. 
FliigrUiiie (-aim), Flagrllarii. Produe- 

ing liiitorm runners iFlaselia), or 

runner-like branches. 



lash or Flni/elUm 
Fliimmia. Manie- 
Flanement (-«m). 

yellow. 



: pale 



Fleihs- SuceulenI; of the consistence 

of flexh. 
FUxvoui, Fleximtt {-OMu}. Zigzag; 

bent altemutrly lu oppodle direc- 

Flmtins. Bonieoii IheBurfaceofwater. 

Flecca^ |-naiH). Bearing or clothed with 
locks of soft hairs or wool (^occi). 

FUiccaltul. Diininulife of fioccose. 

Flora (Goddess of flowers). The aggre- 
gate of the plants of a country or dis- 
trict; or the name of a work which 
systematically describes them; K9. 

Floral. Belonging to tlie Dower. 

Fiontl EaveU'iKi. Flower-leaves; 184. 

Flarrt A small flower, one of ■ cluster. 

Flin-ibmulvi. Abandanlly floriferous. 

FUniftroiii{Fl«riffr,Ftorifervi). Bear- 



FloriOa. 



nail Flora; the Flora of 



:l dist 



Fh>. Ulmtiirdowtl.-FUpUn^,. 
"double" flower; that i»,oneinwt 
petals are inereaseil abnomially, c< 
monly at the expense of the and 

FlotcaliH. Latin for floret. 
Floatr. The whole reproductive ar 
ratus in a phsno 



I 103. 



ided blossom 
or undevelo]ied duslerj W. 
Floirrring Phnli. 3, 3+1. 
Ftoieirlea Phali, 3, iU. 
Fliil/ini. Float iuF. 
FlM!:itllf. FlmiUilit. Belonging to a 

Flg-lmpa. 11-1 

Famiataa. Feminine or female Hower, 

plant, &c.; 191. 
Fotiictovt l-tui). Leaf-like in texture 

or appearance; or bearing tearea, 
Fi-liir (FoHira). Relating to leaves. 
Fotiaiiun iFdiaiio), Leafing out. 
FoUate (-i(w). Having leaves. With 

Latin numerical prefix, bi/oliatt, tri- 
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foUalt, i-Di M oa, acconllBg to the 




number. 


Che leed-veBsel and contents, along 


FvH^vm l-ermit). Lof-ehaped. 




/•iHJcAKt i-nlutj. Having leaflets: their 




Dumber ma/ be inilicaled by Latin 


Fivit-diiti in Ferns. See Sorus. 




FrumtTUacamt. Relating to ^n (/'rw 


Sici 1D2. 




FMJutti. AleaSett 102. 




Fulivt. Bearing nunientUB leave*. 


piecei or F,-^<du [fruttala). 


fvliu^. LalinlurleafiSA. 


FiiUtx. Aslirub. 




F,-ulacr.«t (-««). Shrubby, or beoom. 


fallivles; 300. 


ing an. 


FoUkUl-icU-i). rniitofasmgiecarpel 


FrulicoK (-om.). Shrubby, or relating 


[lelii«cenl bv one (Ibe ventral| suture; 


to Bhrute. 


m. Nanii of the earlier bolanist* 


Fi-uticalote (-ami). Relating to a- di- 


Tor any hind of capsular fruit. 


minutive shrubby plant. 


Foliinalar {-nrit). Pertaining to or like 


Fratxcuhu. A minute or low ahrubby 



Faol-ttatk. Peli'>Ie,85;orPeduncle,143. 
Fordmia. An aperture of any kind; 

epeeiallv that of the coat of the ovule; 

27T. 
Fui-nminuiiw (-ott*). Pierced with many 

BRiall liolee. 
F6rdpatt (■nhu). Like forceps or pin- 

FarUd. Divided equally Into branches. 
Fornicate (•nlai). Arched over, ia by 

scales (fomicei) covering the throat 

of the comlla of Hound's-Iongue, &c. 
Fontalt l-atia), aixl diminutive Fimo- 

hit. Pitted; impreSKd with shallow 

depressions or pits, Fatea. 
FueSia. Minnie granules in a liquiil, 

in the protoplasm of the pollen-grain, 

&c.; 258. 

Klnate to other organs. 



Some 



t. unconnected wili others 
the Fame sort. 

Fi-irujtd. See Fimbriate. 

FnKul (TiiHu). An old name for It 
employeil mainly for the leaf of Yt 
and other Cryptogam ia. and ccrl 
Phtenugamous plants which serve 
fructilicatiun an well as foliaice: i 






foliage of Pain 

•ui). The set of leaf- 



organs into foliage-leaves; 174 
Fivndtiu (-otut). Sometimes used in 

the sense of leafy; also fiiind-like, or 

bearing fronds. 
FeiKliJicntion. The act or the ni^ns 

of fruiting or reproduction through 

flower and seed, or iheir analogue*. 
Fywiia. I'lin for Fruit. 
Fruit. The immediate product of fiuc- 



Fanmiout. Fallingorladingvety early; 

FiUeoiu 1,-m). Tawny; orange-yellow 

and gray mixed. 
Fiilera. Accesjiory organs, such as ten- 
drils, stipules, spines, and the like. 
FulcrtUt i-atat). Propped, aoBwrled 

by, orpro\ided with accessary organs. 
Fatiyinimi |-<aiij). Sooty-brown. 
Funyifom {-ormii and FumyUliformU). 

Mushroom-s Imped. 
/■a«,/OM (-MM). Spongy in leMupe; 

fungus-lHie. 
FiiBiimU, Fimumlut. The stalk of an 

ovule or seed; 276. 
Fasaclf,n-m, Fannfl-thaptd; 349. Sea 

Infundibuliform. 
Furcate (-aiue). Forked; or divergently 

branched. 
FurctUalui. Diminutively forked. 
Furfaractoiu (-em). Scurfy; eoverei 

with bran-like Bcales or powder. 
Furmwed. See Sulcate. 
Futcma {-lu). G ravish thrown in hue. 
Fudform i-omi'). Spindle-shaped ; 

terete and tapering graduallv to each 

end; 31. 



Gdtbuii.. 
wnrdly thi 



The peculiar strobile of Cv- 

■ " ■ imposed of n'p- 

fleshv scales; 






altatt i~^lvi). Having a'galea; hel- 
met-shaped; 247. 

iiin^. In Greek compounds, denotai 
tuiion by the edges qi coalescence. 
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emlnyMltilBm. A mtvllB of cntlneeiil 

peuls; fornierly MonopM»!ou« ; BM. 
Gamopkjillutii (-■#). CompoMd ot coa- 

(iai«w/>iifcnH A eilvx of coalescent 

GeiUmdsanijl. Fecuiiilalinn ot ■ |iiatil 
by pulten of *nutlier Hunter ot (be 
sarae plani; !ie. 

Gemiiuitt l-atut). Twin; in pairs; tira 
side by side. 

(itinina. A bod, spedally ■ Icat-bnd. 

Ccmmofitm. Budding-grow tb ; or the 
diaposilioD of buds. 

GemimUt {OhnwHla). Diniinuliv^ uf 
gemmaj minute and »impte buds ur 
bodiea aDalogoua lo buds; alen ty- 
nonymof Plumule. Foratime usedby 
Endlicher and others for tlie ovule. 

Ginera. Plural of Genua; 323. 

GenenJ i-ntu). Oppowd to partial ; as 
geoeral involucre. 

Generic. Relating lo genus. 

Gentlie, Genealc^calj thai whichcomea 



OLOSSABT. 

0bmd tor Olnm. 

tike; 83«. 
(>(a)HJ({'i<m({aIa). A defli 



GtmCHlale {-Oi 



Bent abruplly, like 
nene iml pistils or 



Genitalia. The sti 

their analognes, 
Geimi. Kind or group superior to nj 

cies, and which with the species gi' 

the name to the plant; 32.3. 
GeoUaa (-flKHS). A plumule whiih 

germination rises from undergroui 

Bueh as thai ot Ihe Pea. 



Gtrmen. The Lmntran name of the 
ovary; 108. 

Genainnliim \-nlio). Th« act ot devel- 
opment of the embryo of a seed into a 

Genmtiigami (-out). Belonging lo Ihe 

Old World. 
Gibbow, GibboK (-otm) Swelling out 

on one Bide into a gibber or gibbtr- 

Glganleia. Of unnsnal ht 
Gllnu. DiMvyellowwilh 
Glabrotu (Glabtr). Smooi 
nt pubescent oi 



Glabral 



neWhat glabrous. 



eiabriuaealut. Almost but not quite 

glabrous. 

\ Gladiale (-oiui). Sword-ohaped : in (be 

form of a sword-blade |WheIherslraight 

or somewhat curved. See Ensilbrm. 



I the 



secreting 
surface or slruclure on the surftce of 
any part ot a plant, or partly imbedded 
in H, extended to any protuberance 
or structure of similar nature which 

Glonil-ular, Glmtlnlote (-onu). Bearing 
glands or having the nature of glands. 

Glanduti/enmi (-ui). Gland-bearing. 

Glarevna. Growing in gravel. 

GlaactKoil (-flu). Verging upon or Ae- 
coming gisuconi. 

GIoBcuia |-<u). Covered or whitened 
with a bloom, like that on a Cabbage- 
kaf. 

Gliiboie (-onu). Having or approaching 
a spberiral form. 

Glebularl-aTa),Globulaul-i)tiu). Some- 
what or nearly globose. 

GbciiifeDfu, (itDcAufiaM(-aliu). When 
bristles and the" like are barbed al tip. 

Glocbit. A barb. 

l-atui). Compactly clustered. 



atomer 



•iaily 

CWnemie ( GfoiBmiftK, Cformu). A 
cyme condensed into a head or capi- 
tate cluster; 1S3, 

GUmoUt/y, 3, SAG. 

GiuTonctimi <-eu>). Perlaining to or re- 

Gliime, Gluma. One of Ihe cbaff-like 
braclB of the inflorescence of Grarsn 
andtl 



Dimmi 
r seconda 

(-0W.). I 



lered with a sticky 

Giaopliort ( Gondphanm). A stipe whiih 

cipvates botli stamens and pistil ; SIS. 
GiMSpine l-r"B«). Cottony; flocculent. 
GrdtUii. blender. 
Grain , See Caryopsb. 
Gmminenui (-<um). Relating to grass or 

grain-bearing plants. 
firaiwJnr (-urti), Gmitaloil i-otai). 

Composed of small grsini or Oranalii. 
GmmUiU i-nlai), Grnnaliftrv$. Bear- 

ing grains or grain-like bodies. 
Wrmeofcnt. llnpleasadllyatrong-fcented. 
Griitvi. Gray or bluish-gray. 
Gramma (Crnmniis). Consisting of 

clustered grains. 
Guttole i-ntat). Spotted as if by dropn. 
GyanoMknui (-us). Naked flowered. 
Ci,miKj>. Greek for naked: used in coni- 

Gfnnocdrpaat (■«). Kaked-frttltad. 
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GLOSSABY 

■rtiSciKl 



CyinibujMniua. j 
order of Didynaniia, in wliioh the 

of an ovury were lak«n for naked 
Mf)i; a37. 

Cynnuyiernu, Cymnfl^ei-na. A. sub- 
class of naked-Meileri plants; 268, IIH, 

Cymnogiermutu (-hi). Nsked-seeded, as 
opposed lo Angionpermoiis. 

C^minilria. A Linniean class, chftrocler- 
ized by Ibe liower being 

Gynatuirout. Stamens borne on (adiiale 

. to) the pistil, even to Ihe style or 
■tigma; 2S1, 33E. 

G^ibatt (Gynodans)^ An enlargement 

Che gyniceiuin rests or is somewhat 
elevated ; 31!. 

Gsm-diacunu. Discious niih some 
flonrert hertnaplirodite and olbers pis- 
tillate only j 191. 

GijJiacium. The pistil or collectivi 



tils of a 

a Hower 

.^^t^'•(\( apLsli 
\ Gs-witi. 



; Wb. 






■ort I Gyniphoram). The sHpe of 
itil; 212. 

in. A sheath or covering of 

eciuni, of whatever nature. 

Gsnuitmium. The columnof an Orchid, 

ctinsiHting uf andrixciuin and summit 

, of tlie gynccciuni cumbined. 

Guratt l-atut). Curved into a circle, or 

taking a circular courae. 
Gyroa l-oitu). Curved backward and 



Halnl (Habitia). The general appear- 
ance of a plant. 
HaHtat. Habitation ; the geographical 

Hamatilic l-icia). Brown-red. 

Hairi. Outgrowths of the epidermis, 

consisting of single elongated cell?, or 

of a row of ci'lis. 
Hairy. Descriptively applied to piiosily 

or pubcMence, in which the hairs are 

Mpanitely distinguishable. 
llalbert- or Halierd-Aapid. See Ilas- 



HapUMemoMut (-w). With ■ tingl* 
wrieg of stamens; 177. 

BatUile (-aim), UatUi*. Halberd- 
ehaped, like the head of a halberd. 
i. t. sagittate, hot the basal lubes di- 
rected outward or at right angles lo 
the midrib of tlie leaf; 96. 

Htad. The form of infloreccence tenneit 



CapHalvm, 
Sowers on a vi 

Htarl-Auptd. 
base; 96. 



I clu»ie 



Heart- 



Hlofai 



Tiie 



Ltured 



A'^lofc (-aduj. Having a dull or bluiit 

and soft paint. 

HtllcM (-ou/eui), Heliaadai. Coiled iub> 
' a helix, or like a snail-shell. In true 
heMcoid inflorescence, the Sowers an 
ail in a single row; 155, 157. 

mimet. See Galea. 

Ifclvolai. Dull and gravish veltow. 

Htmi. Half or halved; in Gre«k com- 
pounds, such as 

Htmi-amitrnpoiu. Half analropous. 

Hemitaipi^rpium). Half or one carptl 
of a Cremocarp. 

HemilmpBiu (-W). Same as amphitro- 
pous ur half analropous, 

Htpta. Tbe Greek numeral seven. 

Heplayynia. A LiiiiiiEaii artificial order, 
having seven styles ur distinct car- 
pels! 137. 

fffpWntr™ (-as). Of seven members. 

Ueplindria. Tbe LiiinKaii class with 
seven stameDs; 3M. 

Ilfplaadrimt. Seven-stanieiied; 249. 

Herb{Uaba). A plan) with no persist- 
ent woody stem above ground ; 50. 

Herbaciou*. Of the texture, color, or 
other cbaraclera of an herb. 

Heiiatiam, Bfrbat. A collection of 
ied s|ieriniens of plants, syslemali- 



callv 1 



; 38(). 



Hereei/amov (-M). Said of hermaphro- 
. dite flowers when some scmctural ol 

stacle prevents autogamy. 
Hermnphrodile [-itai). Of both sexe 



HaUtd. See Dimidiate; with one half 


He^ridium. A hard-rinded bervv, like 


absent or appearing to be so. 


an orange and lemon ; 2D0. 


Hiimale [-atai). Hooked at the tip. 


Heteracmy. SynonjTn of Dichogamy; 


Hdnulatt Of Hamulus (-o™). Dimin- 


219 


utive of Hamate. 




Ha^t. In Greek compounds, simple 




or simply, as 






Producing more than one kind of 


of petals. 


fruit. 
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BtttTve^kalmu 1-<W). 
Ileteroclitei-ilai). Aiiom 



SeUrodromevt (-at). Spirala uf cbanKing 

ifrftntjKtnHRw (-ui). Bearing two kinds 
of flowers. 

Btttroi/rntvui. Not uniform in kind. 

Jlettroj/ont or Htttfigeneiti. Wben the 
flowen are dimorphous or trimor- 
pboua B9 respecia relalivo lengtb, Sk., 



Hi^lduloiu (-IU). HinuUl/ hispid. 
Hoary. Gmyish-whilo with ■ fine and 

•e pubescence. Se« CanesceaU 
BaUntriceaui (-cua). Covered with liDe 

oai{-ui). WilhfruitallDfoae 

wuil-m), Homvdrams. Willi 



Hina^ffonota or Ht>moy\ 



,231. 



Htlertulyled. Same as Helen 
J/<lcntinerotu. Of niemben 

sponding iu number. 
ffeteropli^Oota (-lu). Having leaves of 

Jleterolripoui {-w). Turned in more 
tbanuiiedirevtion, oriuan unusual di- 
rectioui aante as Ampbitropous : STB. 
(Also used by Agardh fur collateral 
ovules (umed back to back; 282.) 

Sera. Greek numerai six ; from which 
is formed 

Htxaj/gma. Liiinean artificial order, of 

peT-m 
Bexoffiptoiu. Hanug the character of 

Btximenmi(-aM]. Of six members^ 1T6. 
Btxandria. fjnriEan class with perfect 
flowers of six stamem'; 334 

Bexdndivus. Having bix »i(amens; 249. 
Btxapetalout (-m). Having «ix pelala. 
BimphsUoiu. Six-leaved. 
Btxaplenmi (-w) Six-winged. 
Bexaiepatoua. Having six sepals- 



logicallv 10 leave . 
BumumaUai. Said of leai 

wtiivh are all turned in 
Sirmomorpkoui (-M). A I 
Humutlsted. Same as H. 
Svmotnpotu (-ui). Curvi 



Bt 



Hav 



Bi&trtiaculum. A Kinler-bud ; 40. 

Biddtn. Concealed from right ; aa 

BMJtn-teintd, where the veins are In- 
visible, as in the leaves of Pinks and 
House leeks. 

Birmal i-atu). Relating to winter 

Bilnr (Bilarii) Belongingtolhebilum. 

//if um. The !car or place of Mtachmfnl 
ofrtbeaeed; 2TT, 306. 

Bippoertpi/orm {-omit). Horseshoe- 



liiiute (-ufiu). 






BhUllam (-to). Minutely hirsute. 
Birtm. Hair)', nearly same as Hirsute. 
Bigiid (-irftw). Be««t with rigid or 
bristlj- bairs or with brbtlea. 






ropous 



icle next 1 
Bixxi. See Cucullus. 
Booded. Bearing ur in 
Ba-nut, Bumolinal. 

year. 
Bumg. Of Ihe cou»i3tei 

Comeus. 
Borleiuisj Bortvlanva. 

BvrttHiiixiii. Old name 
Bumi. On the ground. 
Baatifim, Bumilrdnu 

the surface of (he grouna. 
HumiSf. Low of stature. 
Byallnt i-tom). Transparei 



l*ertaining to 

if anbei'bartum. 

Spread over 



Hybrid. A mongrel, or cross-breed of 

two species; 321. 
Bydnjikytfi fBgdrophgla). H'ater- 

flyrmdlU. See Hiemalie. 
Hypanlhiuia. An enlai^menl or other 

de^'elopn1e^t of ihe torus under the 

calyx: 214. 
Bypo. In Greek compounds, denotes 

under, beneath, lower. 
Bf/panlhodium. Same as Syeoniumj 

149, 3D3. 
Bi/piichilium, The Itasal partkm of Ibe 

labellum of an Orchid. 
BjipocraUrimiiTpliaia (-«), or Bypocm- 

ttrifona. but the latter is a hybrid of 



sdbyGoO^k' 



Gnsek uid Latin. Salvcrfonn or ul- 
ver^hiped ; llial is, in the tarm of ■ 
salrer raii>«tl on a cenml support or 
U«m benesth. Said of a «>ru1l> and 
the like will) slender lulu; abruptly ex- 



Hijpvgaoiu (-auf). Gro 
iii^ underground; la. 

H^poyywmt (-w). Under i 
Ibe gj-iiiBiiuin ur pialil ; ] 



■ing ol 



loM«dr(a. nt Llnnean olau 


with 




■tae name de 


olea) 


or ■ lai^r numb 




n tbe 








; 24B. 




/midrtu. Not bearded. 






Ch-er. 


lapping « «. to 


break joints, 


Mike 


tiles or »liingles or 


a rooti eilbe 


with 


parK all in one h 




cle, s» in Hie ffsti 


ation of a I'al 




corolla, when >l 1 






be wl.oll.i- exteraa 




mal; 


or with the tips of lower parla co 


Bring 


thebasesofhigiie 


ones ID a suco 




of rows or spiral r. 


nka; 135. 




/mm„rgi«aU (-o«« 


Not margi 


edor 


bordered. 






Mmiried i-iu). G 


owing wboily 


under 








Jmpari-ittniutlf. P 


nnste witb a 


odd 



IiuEguiialiral l-alii). Uneqnal-eided. 
/nana. Empty, as an anther containing 

JnajtpttuliailaU (-flliu). Not appen- 

fnc^neitftU. Same as Canescent. 

laranm HoBiy-white. 

Incamale (-alui). Fleah-eolored. See 

CarneuB. 
Indued [-b*|. Cut irregularly and 

sharply 1 B8. 
Indvded (litdvnu). When the part in 

queBlion does pot protrude beyond tbe 

surrounding argan. 



/ncompUte (hu). Wanting some ets«n- 

fialdomponentpirt: IW. 
Inerauaie l-otiu). Thickened. 
incaboia (-M). The tip of one leaf oi 

oilier part lying flat or 



of 



II {-« 



Leaning or resting 



JncuntbeiU Anthfy. One lying against 
tbe inner face of filament ; 153. 

/ncumbent Ciffyltdvng^ when the back 
of a. E lies ifiBinat the radicle; 313. 

/Homtd (-UI). Bending from vithout 
inward. 

ladefimlt {-tlui). Belates usually to 
number, tbii either uncertain or too 
many (or easy oonnling. 

lodtjiiule Oroicth, 4S. 

Indcfiaite fnfioractnce, sanie as Inde- 
terminate; IW. 

/n(ieAtKni<(-«u). Not opening by rali-ei, 

IndtltrmiiHile. Not terminated abso- 
lutely, as llie inflorescence in wliicli 
no blossom ends tbe axb of the flawer' 
cluster; IM, IM. 

Iiuligtnoiii {-M). Native and original 
to the country. 

/HdiniiluaU, 316. 

/ndivlnu. Undivided, i. t. not cMt, 
lobed, ot parted. 

/miunmHim. Any hairy coveting or 
pubescence which furnis a coating. 

JndopUaiU (-ado). With edges folded 
in or turned inward. 

/n^uiium. The proper (often shield- 
shaped) covering of the sonis or fhiit- 
elusler of a Fern. 

Indueiatt (-atta). Clotbed with with- 
ered parts or ladiaia (clothing). 

IntquUnteri'l. Unequai-stded; lOS. 



Una 



t tm. 



kles, 



; ]gJ. An I 



te below 



rv is 



superior talyx i 183. 
Inflated (-alw). Bladdery. 
Infiexed (-w). Bent or turned alnnptly 

Infitntictnce. Mode of disposition of 
flowers c less properly used for a flower- 
cluster itself; HI. 

fnfra-nxillaryi-aria). Below tbe axil. 

Infimdibuliform {-ormis), hfundilmlar 
{-aril). Funnelfonn, f unneUliaped ) 
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the ™pp.irting part; i 

counurpartol HcliMtei lisx 
Imocalivn (-to). A new-formed ehoot. 
/wKvIaft'ntr. Shidb as AiiiiatniiiwiQg. 
luepai-att, ItuejmratiiM. Tcniis pio- 

fo»ti by Masters la express coalea* 



Iwerttd (-B) 


Atlached 10 or 


growing 


oul »f. 








ItueHUm (.-io 


. U the 


mode 


or place 




body i» 


Ilached 


to that 


which bean 








/Bteyer. E 


tire in fh 




of un- 


divided, or 


notlobed 


97. 




IMeiliMmui 


Entire 


n the 


MDie of 


quile enure, i. «. tba 


».rgin 


witliout 


denlMion; 


97. 






Inltr. Betn 


eeni u 




belween th 


cella, ic 






/n^cr/bfidceoi 


M (-tw). 


tklw 


een Ihe 



nbelwc 



I) 9. 



ItUerptUoler (-"i'i(). Belween the pet- 

JiUerr^trdlt pinnate. I^anale with- 
out a terminal ieuUet. 

JiUini, The inner coat of > grain of 
pollen. 

/nli'ii/uftoctoiM (-«iu). Within or be- 

lativfitxed (-Hi). Same ai inflexed. 

Jntrvru i-ormt). Turned inward or 
towanltheaxisj S53. 

Jatrmeniui, Same aa hiddea-veieed. 

Jnliiue l-iuui). Puehed or projecting 
inward. 

InBMctUaU {-ofw). Fmviiled with a 
secondary involucre or 

fmoiactl {-ellumj. An inner or secon- 
dary involucre that of an umbellel, 

lasolicmtt l-alB)). Provided with »a 



tavoluli (•vim), finlled inward: 133. 
Jrrcgahir (-arit). Exhibiting a want of 

Bvuimelry ill Torm; IS^. 
Jmifalarits, 179, 184, 219. 
Itaileljihout <-tit). Equal brotherhood, aa 

when the number of stamens iu two 

phalaiijces is equal. 
/•JcArmiJ. All of one color or hue. 
Jt&mtroui (-«). The memberB of boc- 

ceisive cindai equal in numtiari ITG. 



Jvinltd. See Articulated. 

Jaba. A looee panicle, with axis de- 

llqueicent. 
JvifUii, pi. juga. A pair of leaflets. So 

single pair of leaflela( Ayu^e, with 
two pairs; (i-JHjnWe, with three pairs 
or jvyo, &t!. Also the ridges on Iba 
fruit of Umbelllferw are termed juRa. 

Jaiui. Same as Ameiiluiii or Catkin. 

Julaceous (-eu). Calkiu-like, Amen- 



Kttl. A central dorsal ridge, like the 
keel of a btiat. The two anterior 
petals of a paptlionaceuug corolla. 



KtcUd. Having a keel. See Carinale. 

Ktrnfl. The nucleus of an ovule, or 

of a seed, >. t. the whole body witfaiii 

Ktrvmmtu. Of the oolurof carmine. 
Key-fruit, gee Samara; iU. 
Kidneg-ihaptd. Crewentic with the 
ends touniled; veiy oblalely cordate; 



Labiale{-ui). Lippad, mostly Klabiate; 

Labiatijiorrmi (-lu). Said of certain 

Composites willi bilabiate corollas. 
LabioK (-nnu). Said of a polypetalous 

corolls which has Ihe appearance of 

bilabiatioB. 
Lalaun. See Lip. 
Laceratt {LactTHt). InegulaT eWft aa 

if torn or bcerated. 
Zactnia. A slash i used for a sUnder 



Laciauln. A d 

row lobe. 
LacttKtat {-<M 
Lacttm. Milk. 
LdctmoM (-onii). 

Lacialrine (Laaati 
living in lake* or ponda. 



Yielding milky juice. 
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lavigate i-atut). Smooth is it polished. 
Lavis ((his furm, anil ool levi 

Loj/tnijorm (-ermjt). Shaped [ibc 
Iilorvui-e flaek oragourd ([he fruil 

Lai/ipui. Hare-fooled. Densely « 

ered with Lon^ hairs. 
Lam-Ua. A thiu plate. 
LdmtUar (-nru), Lavutlalii (-ol«), La- 

mtlluHi (-uiui). Composed of tl ' 

plates or knielle. 
/.duitRa. The hiade or expanded p 

of a leaf, &c : SS, 315, 
Lanate (-olui), Lhbmc i-o««l. Bear 



((<IIW). 

/.dnce.>Jate (-afua). Shaped like a lance 
or spear-head; iiarrowei' than oUluiig, 
and tapering la each end, or at least 
lo the apex ; 85. 

ioBujisuw {-iitia). Coltony or wuolly ; 
clothed with soft and implexed hairs 
or down (hniiynj. 

Lnfpacent. 



Woo 



vered. 



Lnfatl. Uadeve! 

Lattral (-aKi), Belonging to or borne 



ici/erniu. Containing or conveying 
ueplm. With hroad partition. 



Laxai. Loose. 

Len/. "Die principal sort of appendage 

or lateral oigan borne bv the stem or 

axis; 85. 
Ifif-ikdi. The lamina of a lent. 
Leof-lmd. A bud which develnpa into 

of a compound leaf ; 1(K). 
Lraf-icaT. Tlie cicatrix left by the ar- 

ticulfltionandfallofateaf; 47- 
Lrifilnlk. A petiole or footstalk to a 

leaf^bladei 85, 104. 
Leiltery. See Coriaceous. 
Licai. A synonym tor Conn. 
liigmtt {Leyimtn'i. He leed-vcaael d{ 

Leguminotue, a carpel which iiunnally 

dehisces bv both the venlral and (he 

dorsal sulnre; 299. 
^((riiiniwnui. Fertainini: to a leinima, 



ir lo the order to which the legume 

Miceii {Ltntit^la), Lenticular spots 
in young bark. 

aticvtar (-ni-u). Lens-sliaped, that ia 
he shape of a lentil or a doulile-cunvex 






Lfpicdna. Unused name for & glume of 

Lepidulel-olui). Beael with small scurf v 
scales. 

LtpU. Greek term for a 

Leplot. Greek for alenc 
tvphylius, slender-lean 

ieucof. Greek for white; whence 

Leucaitthus. White-flowered, 

Lfucophyllus. White.leaved, &€. 

Liter. The inner and often flbraus 
bark ; T7, 81. 

Lid. See Operculum. 

Lii/neotii (-em), Lii/nmai. Woody. 

LifiuU ILigvla). A strap or strap- 
shaped body, such the principal part 
of a ray corolla in Composite. The 
thin and scarioua projection from the 
summit of the sheath of the leaf of 
Gtaeses, &c.i 106. Or a similar out- 
growth of the inner Cace of certain 
petals: 311. 

Liijviate (-afui), Liijvlifarta (-ormia). 
Kuniishedwilhaligule; 148,247. 

Lipilifioroua (-m). Said of the head of 
those Composite which contain only 
ligulate corol'as. 

Lilinceoui. Lily-like; 248. 

Limb ( Limbui). A border, 1. 1. the ex- 
panded part a( a ganiopbyllnus peri- 
anth, &c., as di<itingtiished from the 
lube and throat ; 245. Sometimes the 
term is applied to the lamina or blade 
of a petal or a leaf. 

Limbnir {-alui). Bordered. 

Lint {Linea). The twelfth part of an 



Lineolalt (-nlui). Marked with fine or 

obscure lines. 
Lingiut/ormii or Lingvifarmia, also Xin- 

guiatt (-atiu). Tongue-shaped. 
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Lip. One of tbe 

pbflloua organ 
upper (euperio 



■o diyitions of ■ biU- 
hich 19 clelt into In 



Erior) a 



lower (inferior or anleriur) porlion or 
lip (bAiiim). 
LUorai or LUtarai (-nlit), Bclonf^ng 
to or growing op the seashore or river- 

Livid (-idui). Pale lead-colored, 
iuie (ioftai). Aiiyiliviaioiiof an organ; 
or Bpeeially a rounded dirieioii or pro- 



Divided into 

«,- 98. 
into loceUi; 



jectioi 
Lobatt {-a(u») or Lobed. 

or bearing lotMS ; 08. 
LoMale (-aim). Divid 

lobe*. LabekU, or lAihi 
Uctllate i-attu). Divid 

363 
LocMm. A secondary ceil: as wbere 

> proper cell (ioculus) of an anther or 

an ovary is divided by a partition into 

two cavities; 251,253. 
LdcaiamaU (-eatma). Sdme as Loculus; 

!89. 
L6aUar (-art'i). Celled; aa bilocular, 

(wo-celled; trUuadar, three-celled, 

guadiilocular, four^celled, &c. 
, Loculicidal i-idtit), Loculicide. Dehis- 









LAaUtu. The cell or' 

or an anther. 
LocuUitt (-oiut). Partitioned off into 

cells. 
Licmla, Kame of a spikelel in Gnasee. 
Lidictile. Lodicula. One of the RmaH 

of GrasEes. 
Lomtntaceoui (.fu*)- Bearing or re- 

Lorntnt tLomen/tna). A legume which 
is constricted or which separates into 
one-seeded articulations ; 993. 

Lorale (-o/m). Strapshaped or thong, 
shaped; same as much-elongated 



unlly.v, 



41 SI 
■,nt). Becoming yellow, mt 



Latin for yellow. 

LscHrqpoia (-u). Said of xa ortho- 
tropous ovule when bent into an open 
curve or horseshoe form. 

Lyrale l-atiuj. Lyre-sbaped; a pinnal- 
ihd form with terminal lobe large and 
rounded and one or more of the lower 
pairs small; hence Lyratdy pianalt ; 
101, &c. 

Macroi. Gre. 



. for lari 



prop- 
erly long; hence Macranlltai, long- 
fiowered; Macroctpkalui, la^e- 
headed; Macnq/odut, long-fooled, or 
viith long Blalk, &c. 

MacTfi^mrt- The larger kind of spore 
in Lycopodiaceie, &c. 

Maculate (-otui). Spotted or blotched, 

Malpighiactovi Hain. Those fixed by 
the middle and tapering bnih ways. 

MdmiOaU l-alvt), MamUlar l-nril). 
Bearing leat-shaped processes. 

MamToicform (-ormii). Breast-shaped 
or teal-ahaped; conical with rounded 






Mdnia. 



III. Breast-abaped. 

Deficient or wanting 
: (-atut). Said of pubescence 









be stripped off like a 

ifarrfKent (-em), Maretdat. Withering 
without falling off; 243. 

MaTijinatt (-afu). Furnished with a 
maigin of a distinct character or ap- 
pearance. 

WarginiddaL Dehiscent by the dis- 
junction of the united margins of car- 
pels; 290. 

Marmirratus. Marbled; traveraed by 
veins or shadea of color. 

Marllime (Mariiinta). Pertaining to 

Ufai, Matcului, Manxlltaa. Belonging 



Lucid {-idvi). With a nhining surface. 


Masked. Sec Personate. 


ianale (-d(i«|. Half moon-ahaped; 


Mealy. Sec Farinaceous. 


crescent -shaped. 


Medial, MtdUm {Mtdiaan). Belong- 


Linvlaie {-atae). Diminutive of Lunate. 


ing lo the middle; in the plane of 


iapuftne (-ftiwl. Resembling a head of 


bract and axis; 160. 


Hops. 


Medifix:,. Fixed by the middle; 353. 


Lurid (-idui). Dingy-brown. 


Medit/a. Rth; 76. 


Lami. A "sport" or \-ariatian from 


Medullars. Relating lo the pith Med- 


seed or bud: 319. 


ullars ^"S'' T-1; MfduOaiy ihealk, Tft. 






Luteus. 


than pefls. 
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Jtftflew. H*«)ng tht (.Ml! or m.eHo( 


Momotoailarf^n,). One-eclled. 




Momacia. Name uf Llimunn cUaa (B8E>) 


.HtUiffO. Honer-dBK. 


•rilh Howers. T 




*omwioB» (IB*), or MimeiCBui l-«i). 


Thill and nlber toft or ptiible, like 


Willi Bla men B and pIsIilB in separate 


■ membrane. 


bloEsoma on tilt same [jLaot; 191. 


JUtmiiMd (-oiJiut). CuM-avo-eoavex, 




likg ■ muiiKUt. 




Utriearp i,-«'i>imii). Oatol th« ikene- 


Monuyraph. A systeiiiauc account of 


like urpel* or * floMd luU-fruii of 


particular geniu, order, or oilier group; 


timlMlliCerffi ; 201. 


309. 


Mtrwmulc Dividing iuto puis or aiiii- 




iliT poitkiiM. 


liL-ial order, witli Bolilarv pislil, or 




Mj'lti 33Tj lience, ■dj«ctlTelj', Sloni^ 




.jurmu,; aOT. 


DoM p«U or menlren; Uatt Wme- 


Ui-u6mtroia. Formed of a tingle ■»««>• 


rou«, of Iwo parti, kc. 


bcr; m. 


Mentarp Itirpium}. Tlie middle la}*«r 




ofapcritar].; 385. 


pelalled; but alwBva u«d ill llie 







i 76. 

HeMtuttphoiU, Metamorphy, 161. 
MiervpiU l-ila}. Tlie npot or poinC in 

(bcMi^ Mwtiicii waatlieoriRceof rb< 

ovule 1 am, 30*. 
Xicii>ip«"- Tlie HMllcr kind of spora 

iiiLy. 



mjyii 



That 



.1 9a. 



Vermilioo-eoloT 
MUlui [>r Mixlai. A crou-breed; 331, 
MUta/ym or ,tf,Vn/o™ (^-inMl. Ili- 
' ira-tJiaped or ^ ap-filiapod. 
ifoKiulelphia. The Liiinipan cUn eon- 
. tainiuj^ lluwefs with Minwltlphinit 
■taiiieiia, ■'. <. those united by liicir 
- alaneBU into a tub* or cotuma ; ^0, 



tiina«n da«« (334) 
i< 349. 



The 1 

«i.gkT 



u). One-flowtnsd. 
iroiitf./of« (-anil). Neckla«e-«liaped ; 
cyliitdi'ital and with c-HitractlAns at 
)tit*TT>la. 
Mimoaii'jittlni'y. Of one cariie! i 281. 
MuiuieariHc iMtut), ifonncarpimt. Mim- 
.(«aiy<ria. Only unve fruiting; 33. 
iSmuiai^niont (-M)- Bearing a aingle 

Mmixhunam. A cvme with one main 

■xlai isa, Its. 
MvmaAlfim^hoiu (-«iu). Having but 

one kind of perianth; 190, ^40. 
Uomidi»oui (-Of). SvnoHvm of Herma- 

plirodite. 
Mimetoii/l dam. ilmvieolyMiniti, adj. 
Jfoneootgiedaiiniii (-tui). Ptanti nreni- 

btyo wilh ■ single wHvledon; 33, 27. 



preferred ; 214. 
MuHojihsUina <-ut). One-leaved, 
.l/uniymfc ( itimopiil'mia ), Mom^vdilil. 



MoBiipgiinu; Coiiluiniug a eingle af one 

MiiBnttpaU>v>{-»i). Eiguivalenl to Gam- 
esepaloua; but lllerallv of a single 
se|Ml, 344. 

ifmoa/Kniioui (-tu). One-»eded. 

if'<'6aitivui.f-tit). In a •ingle rertical 



MoBoilyloui 



Witb 



.ingle «yle.- 
Iiat whicli can "be 
bnlre. in onlr one 

Bearing proseliy 



Mrmiloami (-vi). 

bionnia)<: 33.' 
ifimilir f^f.1l^tr^m). A monMrmity, 
or unnalural develnpnient. 

itM/llllltogI/. 5. 

ifttrliiilt l-ottii). Exhaling the odor of 

itufilnffinmn. iftuiliif/imtiit. Slim)-; 
appearance'of 



if«c, 



icilage. 



abrapt small tip to n 
Micrmale (-ntui). T 

ifacrinslnle (-flfml. 

Hfidr. A hrhrld or ci 

many ahoofs or afnii 



. ahor 



frmii the cwirn 
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Mam/aritm, l-ut). . U«iy^uk*d, u 

JJliilifid l-idaii. Cleft bUo tiinuy IuIms 
. or aagiDcnU. 

ifiiUifiorimi i-ui). Many-Howe red. 
ifallljayaie {Mallijugut). In uian)'. 

pairs or jugL 
MuiliiiKular (-orH). Muuy-cetleil or 

ifuZf^it'tnu. tlaiiy-lKBriii(; : said of ■ 

sevamt-lHaiLclietl (^yaie ( l!i-2, Ihi. 
UvUipit fi-uiu. Tlia Irui^tllwiiiaa of ■ 

flower-cliuler wlieii cuu&ieiil into aiie 
. maspi 301. 
MuUi^icativa. Same la Au^ieiilalluii ^ 

179, 200. 
J/WliKnuJ l-aiit), UHilittiiaU l-alut)- 
. In Mveral Mries. 
Mui-itiUe {-aiiu). Uougti with uliort and 

Uriu «Kerescciic*>. 
.VurieulaU (-nlai,. Minutely inuncale. 
ifaicari/iimiM. >Iy-l)ru»li-«liaped. 
Aruaci/oi-M l,-o,mii). Uou-Uhe iu ap- 

.pearuiue. 
ifaiaituj/g. Tlwiwdtiyof MoasH. But 

is a liyi>rid word, and ia replacsd by 

Bryolo^', 
.l/afcoiu (-W). I'uiiideiit. Uiiiil, awn- 

1*8*. 

Mgcfliam. Tlie l1lanien(ou> vegelalive 

growlli ut • FiingHB. 
Mycelogif, J/jw^otijj. The boMny of 

Mgc'iyigU. MiiTopvle inisnpelled. 

Naked. Waiilinp some iKiial caverlne ; 

ki flowers nilhaii 

wilhoiit coats. u«d 

UhIb vithont ocalea 
JVo^M/orm (-omi'n). Tnniip-aliaped: 31. 
JWrniu. Dwarf. 

>l (-HIM). Flnalln^ nr (wiinniine 



I perlanlli, < 



a pericarp, 



niider ^ 
Niivlcalnr (-ii 

■» Cvmblfnr 
fffbuhtt l-otu. 
AT^at. See Colli 
Necklace-ihuptd. S«e Ifn 
.VfK 



laped. Sanu 



Clouded oi 



\» partt t4 I lie liloasoin (com wliiuli 

bees make liniie>'. 
Ntctnry {Necbir'ium). Tlio fJaee or 
tiling ill wliicli nectar is secreted ; 
formerly appliril iIihi Io any anoina- 

tiot; Fspedally to Ilie liollow Hpun of 
a Violet, I^arkspur. (Jolunibiiie, and 
tbe like. 



Nicttr^ftTim (-:u). NecUr-beariug. . 

NeedU-ibaptil. .S«e Aceriut. 
Ntmoivmi, KemiiiulU.. Inhtliting 

NeivntiuH. game as Venation, or un- 



JVe,T« iSKrvat). 


Ill botany. 


Ihia ia a 


simple or uubra 


>died vein, 




derrib. 






Kl.-ved, JVeimw ( 


-«•«), W.,TB(«(srtw). 


Uaviug iierv«a iu tl« 


butauital 








Nrixid>'>t <-0iui) 


Dimilintiv 


eM H«r- 


Xetleii. Saiueaa 


Jietic'ulaud 


Netted- 


teiiletU n. 






NtlL.-«K (*«.). 


Saiu* aa 


Nervoae. 


Nm<-<\ being II 


• linjek n>r 




Ntattr, NtMliid. 


B.iile«. ; a* a flower 



KiH^lVorki 



Numencbilurt. 3. 3U. 

Noimnl (-irfit). Accordiuf* to 

■gnulig vi(h type. 
fleUilti-alia). Marked by »polB or 
Xaiha: Fall* Or baXard. 



Crue'iFen 



applie< 

fen 

Hueif-i 
IfMtttHi. A kcra 
&c. ! 277. As 
nf ■ vsjfelabli i 
" ; 300. 



tfiit-like In ib»pe. 
of an oviile. umI, 

I Milid inlniar part 

II in Ihe raiiy condi- 

r Richard 



JfnciiliiniaB 
tn a dnipaceana or bacuile fruit con. 
laioiug niDT* Iban one atoiM or atoRy 
Med ; adopted by l.indley for a mpt- 
rior niony-seeded berry, auch u a 



i-uln). A diminiitiTe nut at 
tilac(i»(.»<). ^iit-likeinc^ar- 
/'<. Nakedr-ataraennl ; atam not 



Nacule 



n it* I 
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, Nut {/lux). A hard and 

one-seeded perk-atp reaulliug from » 

componiid dvbt^; 296. 
Nutkl. AdimiuuiiveNut. SeeNucule. 
Nutanl {-amy See Noddiug. 

Ob. Orer ■giinsl ; an ■ prefix deni>l« 

bivcrsely or oppmulelv, u 
Obeompraitd (-w). FlitlcBed the olber 

way, aulBru-puslcriorly iiislead of lul- 

enlly. 
Obcoaital (-icM). Conieal, but allached 

at I lie apex. 
Obainlate l-atutj. Inverted heart- 

■liaped, ibe notch al the apex; PT. 
UbdiiiiMtBvamu (-tu), ObiUploUetaimf. 



When 



aub\e t 



number uf the petals, 

series opposite tlie Utter; 138 

ObimbnaUt, Imbricated or succestiTely 
overlapiHiig dowtiirard. 

ObUaceoluii, Lanceolate bat tapering 
toward tlie bale more llian tovtard the 
apex; Ob. 

ObUgue (Omipvu). Unequal-sided or 
slanting. 

OWoBjl ( OUonjuj). Considerably longer 
than broad and vith nearly parallel 
iiides^ »S. 

Obieatt (-aha). Orate vith the broader 
end toward the apexi fiS. 

Oboroid Solid obovate, 

Obletlai. Covered by Bomething. 

Obhut l-unt). Hunt or rounded at Ihe 
extremtt)-; 97. 

ObtuiiHtculiit. Somewhat obtuse; dimin- 
utive of obtuse. 

ObaiUalut. Guarded on all sides or sur- 
rounded as if walled In. 

06rtrtt,0bcintly. Same as tlie prefixOb. 

^brotilt (-utui). A modiflcBliun of Coii- 
Tolute; 138,139 

Octttatt (-ariii). With a circular patch 

Odtraeeaa {-lut). Ochre color; ligltt 
, yellow with a lings or brown. 
Odtrtm dcTta. A leRj^n-shaped or 

tubular slipnle or mther combineii 

pair of ■tiptiien; 105. 
Ochrralf, Oenalt i-atiu). Furnished 

withochreaorxhealhs; 100. 
Ochnleueaut (-w). Yellowish-wliite or 

between white and yellow. 
O^o. Eight. Incomposition girestuch 

terms aa the following. 
Ocli>.',yiua. IJnnsaji artificial Older with 

(>c(aj|]nH>»i(eight«tyled}flowers:337. 



OdiMtmat. Composed eigtat parta in 

Octriiuliia. The Linnsan class with 
OcUiudi'oui, 1. (. eight-sluaeued flow- 
ers; U% 334. 

OcUni. In eights. 

Octvpftabmi (■Dt). Eighl-pel ailed. 

Ocloitpalout. With eight sepals. 

Ocliklickov (-IU). 1h figbl rertical 
niiks; 124. 

Oculute i-atai). Sune at Occllate. 

qffidaul l-alii). Used in medicine or 
the arte, theielore in the shops. 

Offitl. A nhort lateral tlioot for propa- 
galiou; 53. 

Oidei, Oliliui, -odei and -ides. Greek 
for likenesa, used as terminations, in- 
dicate similarity toi as Diimlfioiiln, 
resembling a Pink. 

Oleractaui \-tu$). Esculent in the way 
of a pot-herb. 

ufiyoa. Greek for few ; in compounds 
givlug sucii Icriiis a> 

Oiii/dndimii (-m). With few stamens. 

Oligattlhoiu (-w). Few-flowered. 

Olii/dmpwH (-w). Of few members. 

Olii/o^iermoai (-lU). Few-seeded. 

OUaictut {-tut). Olive-green. 

Oai^aI«iiiim. A mark (navel) on the 
hilumof a seed, Ihrough which passed 
vessels to I lie chalaza or rliaphe. 

Oae-Biltil, Eilher turned to one side, 
or with partii all turned one way, or 
uneqiial-sided. 

OojAorlilliiiu. The epore-caie fur the 
larger sporet in Selaginella, ia. 

Opagut {Ojidtia). Mostly used in Ibe 
sense or not shining or dull. 

OpcrcuLile (-niuj). Furnished with an 
Operculum or lid. 

OjKrculain. A lid; a lop which sepa- 

as does that of a pyxia. 
Ojipmilc l-ilai). Set against; as leaves 
over against each other when there 

fore another, as a stamen before a 

petal ; 0. 130, ITS. 
Oiipo»ilifvllut l-iu$). Placed o^iosite ■ 

leaf, as is n tendril or peduncle In 

Vitis, &c. 
Oj^HmUpelahnu (-ui). Placed before a 

O^HiBliaepnlaat (-w}. Situated before 

Orfxcalfir (-ni-i'O, Oi*t"™jB(e {-atiit). 
Said nl a flat bodv with a circular out- 
line; 05. 

Orchidua 



lu, U6. 



3d by Google 



GLOS&ABY. 



OitlrrfOrdo). Groii] 

IribOanddasi; 3i 

OitHnal. RelBliogto 



On/gtilit. Six feel ]ii);li, orof I lie height 

of 1 nun. 
OmWiiphilout. Said of flowers whiih 

■re habitually (ecundnteil liy polteii 

brought by birds; 217. 
Oilkopluceiu. Said gt an einbi}-o when 



such a) 



le tollowi 



whence cant- 



Orthoi, Gib 
pount 

Ortholithit: Vertical raulis: ISI. 

UHkMiduiut. Straight -ranked. 

Ortk6lr<^imi (-lu), Onkutnpai. De- 
notes an ovule or »eed wilh straight 
axis, chalaza at the iuKrtioD, and ori- 
Ace at Ihe other endj 97T. Has been 
applied to an eniLrvo with radicle 
pointing lo llie hilum; ai2. 

Oi (om). Tlie inoulh ur oriSce. 

Oaeoiu (-at). Of llie texture o( bone. 

Oiiicalu4. A little stone, same as I'yrena. 

Oitiiilate(-atu»). Funiiblied withasmall 
atilice or Utile dour {Oitioium). 

OiUyroallu, aOSI. 

Ocai {Uialit). Broadly elliptieal; Hi. 

Otarg {Ocariitm). The ovuliferons part 
of Sfustil; 166. 

Oeatt lOualiu). Of tlie shape of the 
longitudinal section of 



es-'h"! 



1; as. Usee 



Ocoid {OmiHliui). Ufvd either for solid 
ovate or solid oval, more properly for 
the latter. 

dealate {-atia), OcJi/eroiu. Bearing 



J'tiffota. Tlie surface of any flat body, 

such as a leaf. 
Fabictaat (-em). Wheti the cdgei^ as ol 

a leaf, are decurrent on Ihe support. 
Palate {Patatam). A projection in Ihe 
1 personate gaiiiupelalous 



corolla; 3- 
PaUa. Ach 



DrcliaS-like bract, such 
tales on the receptacle 
many Coiopotiiiej also 



fumiihed 



an ituKT bract or gluine 
143. 

PaUaeeoui (-eiu). Chaffy 

with palev; or cbaff-like i 

Paleoia. A diminutive pal 



namei of the Lodicule or Squaniella 
PaUoloU i-tUm). Furoished wilh pale- 

Oltt. 

i>0^(Pa:uof some Eh^ish botaniita). 

Same as PaleiE; Hi. 
Palauii-a. A palm's breadth or length; 

4. «. equalling the breadth of the four 

fingers of Ihe palm. 
PalataU (-a(iu,>. Lolled or divided 

to that the siniuea point to or readi 

the apex of the petiole or iiiaettiou; 



ilfly {Palmalim or Falimiti- 



Palm 

P.'lBiatclg vtiatd, 03 

Palmatifid i-klia), PalimUiloiale, Pal- 
Biati$em- PaluiMely cleft, lobed, or 
divided. 

P.Umitentd. Pahnalely nerved ; 93. 

Fdludute (-USUI), PaluH.iite [Paluitru 
or Paiaiier}. luhabiliiig nursbes. 

Paadaratt {-atiu).Paiulm-iJ'oTm {-omia). 
See Fiddle-shaped. 

funic^ {Paalcain). A loose compouiMt 
flower-i lusler, such as is produced by 
Ihe branching of a laceiue, or the ir- 
regular brancliing of a corj'inb; UO. 

Panidcd, Paniculate (-aiut). In a pani- 
cled manoer or borne in a panicle. 

PtMiuMu, Pamii/ormit. Havioglheap- 
pearance or lexluro of lelt or woollen 
cloth. 

Paptry, Papgractom. Having the text- 
ure of puper. 

Pnpiliomact<mt (-em). Bullerfl.v-likej 
ipplied to a peculiar polypelaloui 



; 181,3 



PopiUa, 
laU i-atiu). 
pnpSla, mil 

Pappiftrmit 



), PapilloK (-oiw), PapU- 

Bbaring or resembling 

ite iiipple-ehaped projec- 



inng a 



PaiipoK (-« 






Thisllenlown; tl 
to various hairy tufls 
fruits; and thence t» any production 
or structure whiih takes the place td 
the limb of the calvx on Ihe akenes of 
CompoeitK; 1!)3, 2:)S 
Paptdijiroui («.), Papalott (-0»B»). 
Covered w.th Pipala, or small piiD- 
pies 
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PamearjAitm. ViiHMd nam* give: 









ParaconiUo 

pflndagB or deduplkalion of a coroUi. 
PaitiBtl-atrttd, tamd, &K. Sims >3 

Nen-cd; 01. 
Pampttaluut ^-vt). Sakl uf BlmintRs. 

&c., wliicli slAiid >[ CRcb tide of > 

pels! ; 118, 301. 
Parafiht/tit, pi. PorBphyui. Joialed 

tliread'Hke bodies, ol' no knuwn fuac- 

Panaitic (-lew). Gro 
living upon nnotlivr 



r ion cellular 



Fortneh^inatout. OS the nature ef or 
compwed of p*reai:h.vm«. 

Parifi, pi. paritttM. The well of »iiy 
organ. 

Parirlal {ParUtalii). Borne on or re- 
lated lathe will; 265. 

PaiijiitinaU(-aliu). Even-pinnate; eame 
asabrnpllvplnnale; lUl. 

Partrd, Pa'i-tilt (-itai). Cleft nearly 



Partndiytiut. Conimoii 






)ulte li 



Parlkenoi/enttU, Patlhtndgtaii. 



■not ». 



Pro- 



tion of pollen; iSb. 

Parti'tl {Parlialu). SecondaiT, as Par- 
tial involucre (143), peduncle (143), 
petiole (106), umhel (ISO). &c. 

FnTtible IParlibilu). At lenfflh sepa- 
rating or easily tn be sepnretecl. 

ParlilioH. In one sen<<e a separated por- 



rallord 



PaltU'/orm (- 
cular wilh a rim. ot the 
patetU or kneepan. 

Palml iPatnu) Spread! 
widely open or diverging 



Dish-shaped. 



lely troi 



Paltntiiaimvt. Superlative of Pale'ia; 

exlremely >|ireadin^. 
Palvhus {-tit) Siighily or moderately 

spreading. 
PavclfioToiu (-u). Pew-flowered. 
Fave^fuKut. Few- leaved. 
Ptar^nptd. Obnvoid oruliconical with 

more tapering bare. 



Ptildiit A foot li'Dg or high. 
Pcdaie l-aliu). Palinately divided or 
parted will) the laleral diviBioni (wo- 

PedaHparlitia, -luialia, -trelat, kc. Pe- 

dutely parted, lobed, divided, &c. 
Paiictl (-if/iM). An ultimate flower- 

elngle flower; H3. 
Ptdictlbitt i-tlM) Pedicelled, borne 

Pedintiua^ Name (ometiuies ii«ed for 

Pedicel. 
Pedatwtt iPtdhiciilui). A general 



'"PI"" 
Euliurv Hutt 



cai^lbe cluBler may be regarded •» 

reduced to a fingle bluwoni; 113. 
Pedanailatii (-iitiu). )'edunr:led, borne 

on a (oot-slalk. 
Ptioria. An irregular flower become 

regular liy a nionalroue development 

of complementary irr^ulariliCK; 186. 
PtUale l-otm), Pebi/orm i-ormU}. 

Shield-form; target-ihaped ; a plane 

body attached by its lower lurfare 

(inttead of margin or base) to a alalk; 

!W, 107. 
Prllmerved | iiu) Kad lately-nerved or 

ribtied all round the circle. 
Pflii/iHin(-ormii). Baain-sbaped; ahal- 

h>w cup4haped, 
PfniieHl (-CRI,. Hanging an its stalk or 



Pttmintrvrd (-n 






Ptnla. Greekforfive; givescnmpnunds 

PtnlocarptUary. Composed <d five car- 
pets; 261. 

Prntacltaiu»m. Name ofa penlaoarpel- 
lary ^it otherwise like a creniocarp. 

Ptntnd^ovs i-vi). With stamens in 
Ave clusters; 2SU. 

PmUt^ynia, Linnsan artificial order 
characterized by PmUigjininir. i. e 
Itve-atyled flowm; 337. 
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.Ptltiam*^(.iu i-til ComtMsed of five 

- menikitn m « circle; 1T6. 
PerUaniria. Tbe Liniueui clus with 
' Penlandivai, i. t. five-sUnieued fluw- 

' en; 2i», 334. 

Peata^ taint (-vt). Fiv«-p«t>lled; 244. 
PtalaphjiUoun-vt). I'ite-Jeaved : 2M. 



GLOMABY- 

Ptripltn 



« l-a. 



'ii.g«ii. 



fruit; auS. 
i'tr(iwiiii(/'(reii»i«,i'«™iiiw««). Li 

ing VMr after }'«ar; ^, 
jP«r/(« (f«r/(c(M). Baid of « floi 

which is hennaphrodile. 
Peffatiatt {-ailWI. Wliere a slem b» 

iiq;ly paHO Ibrough a leaf: lu;. 
Ptifarolt i-atm). Pierced, or haT 
ook lik* ho 



dots which 
Ptryamtneui, Pergamtn\ 



Tlie tmcliHed 



Ptricerpie {-icut). Belaling to tbe peri- 

Ferichatial (-iaia) Relaling to tli« 

Pericialiiun, a set of bract* around 

tbe fruil-Malk in ^Hoseee. 
FcricUdiam The eheathing base of t 
. leaf wben it expands and lurruund! 

the supporting braiicb. 
■pericliaiim. Involucre of the capitu- 

lum of Compositie; 148- 
Pfridtrm (-ermu i 

or Epiphlieain. 



bark 



p,n. 

Periintb; 184. 
Feriff^niuta. Nan 
bristles, n 



>islil ( 






the B 



ary: 



ittiy Cyperacee. 
) Lilerali.v around tli 
>f organs which are ai 
to the perianth, or to this as coi 
wilb tlte lower part of the pisli 



FtripHaloiii {-Its). 



•nyitrt 



BuTTOaniei by a wjtig or 
Tfie albumen »t 



le seed, at least llie < 
diiiary albumeilj 14, 310. 

Periibmt {Pititloma or PtriMdmiam). 
The friiijre or oilier structure surround- 
ing the orilice (stoma) nf a Hnss. 

Peril'-npoui (-hj) or PtrUropal. 
of a seed which if ' ' 
pericarp; or of a i 
ward the sides of tl 

PeriaUvt (^nl). R 



ilal in tb« 



Fervivia (-™)- With ui open pawaKc- 



Peralate (-ai 



»)- 



liahed wit 






Pel, gen. pedii. A fool. Hence in 
Latin compounds Lumj-ptt, hing' 
stalked, Brttiptt, short-r talked. &C. 

Ptliii {Fttalunt). A corullB4«ar; IW. 

Pttaliai (-ima). Pttalind i-otdiul). 
Pelal-Uhe, or relaling in petals i IIS. 

PelaMy. Name for the inelamorpfaoBil 



pela 



er organs (sU4 
; 1T4. 



- (-aril). Borne on or relaling 

PetiUalt i-alui), PetUJtd. Having ■ 

Pai^k {Fetiolut). Tbe footetalk of a 
k»f i 8S, 104, 

tulalt (-alvi), Peliolular (-aril). 



Ha' 



iliga 



Pelinlule IPrUdluim). A footatalk ot • 
leaflet; 105. 

Ptfraut. Growing among rock*. 

Ptl'iisus. Growing in stony piMCs. 

Phamil/anu, Pluauij/nmui, Fhmnonar 
uioui pUmli. Pliiiitn seximlly pru|>a- 
gatiiig by Bowera, of m hich the essen- 
tial organs are stamens and pistil ; 1^ 
334, 340, 344- 

PhaU 



Phnneimjam,, Fha 


Mnji/aniiii, tie. See 


Ph«uoKsm,, (:c. 




/■Steun,, Greek n 


nie tor bark. 


Phanictm. I>eep 


rtd wilb >oa» aetr. 


let. 




Fhomnthium. A 


nainc for the reeep- 
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tule of tbe capIluluT 



In Composite ; 
ofAfsie. 



Pliscoloffy. The bod 

FhgUa. Leaves in i.reeKi comumea 

wilb Greek immerMh, fomiiin,' sueh 

Cenns ae D-pltgUouM, Triphsllota, jlc, 

to PuIgpisBaa. 
PhgUoclailiuin, A braneli auuining Ibe 

function of totia{,'e; Bb. 
PhgUodhuotu l-tat). Relating la > 
FiglidJam. A petiole usurping tbe 

form and fuqclion of a leaf-blade ; 



110. 






Phi/Uolexii, PhjllotiLcy. Leaf-arnuige- 

■nent; 119. 
PhyUoomtua. Tim uousuat or abaornjal 

production d( leaves. 
Ph0i^ure{-t,nm). The budding 



blea 



sloping. 



I, 85. See 






Phj/Uum.' Greek for leaf; 
Fbvlla. 

of leaves, or of iiicipieni [eaves in a 



s relates 10 the de- 
Si 345. 



tially, Ihatwl 
Pkstoyraphy. I 



lanyi 
d iltustra 



sfplai 



Phy oioi/y. gynonvin of Uolat 
Phylomtr, pi. Phjliintm. Plaiit-ele- 

Phyloa. Greek name for plant; lias 
been used in tlie sense of plant-ele- 

PhylilBiiiy. Same as Vegetablo Anatomy 

or Histulog}-; 2. 
Pictiu. Pitch-black or brownish-black, 
Fiftui. Painted, or rallier as if painted. 
Filtattl-atm],Pitc^unnU. Havuig Ibe 

form of a cap or Pittut. 
Piltorhiai. The root-cap. 
Pilifinna (-us). Bearing or lipped with 

ioirl IpUi}. 
Pituiciatculiu. Slightly hairy. 
Pilou (-onu). Hairy, in general with 

any sort of pilosily; in particular with 



Date leaf, etilier simply pinnate, 
It is a leaflet, iir a partial petiole 
tchis wilh the leaflets when the 
ibipinnsle; IIM 

(-(KM). When leaflcH are 



Pinnaltly deft, lobtd, partid, &c. ; 9». 
Pimttfls veiatd. Fealher-veined ; U. 
Pinnalijid (^ui). Piijiialcly cleft. 
PitauiUlabalsj, Pinnaldabua. Finnately 

lubed, 
PinHnlipnrlitta. Plimately parted. 
Piimi'llsiclm. Pinnately divided quite 

FiaauU (Fiaaula). One of the junnatelj 
disponed divisions of a pinna; ■ sec- 
ondary pinna; 104. 

PU!/orm (-oi-mu). Pea-shaped; resem- 

Piitil {Piui/lum). The female organ of 



and Bligma, or at least of ovary and 

stiinna; 302, 350. 
PiitUkUt: (-aim), Pulilli/eTom. Said of 

a plant or a blossom provided with 

pistil, most properly for one having 

pislilonly; 191. 
PiilUliiliHm. One of tbe names uf tha 

analogue of pistil in Musses. &c. 
PalUlmls. Name for the luetamorphosii 



dC other 



rgans i 






Pitcher. See Ascidium. A tubular or 
Cup-sliaped leaf, which usually holds 

Pith. A central cellular part of a stem, 

enpecisUy of nii exogenous stem ; TS. 
Pitied. Marked wiih biiiall depresaiooi 






That in 
bears the ovules. He 
united inai^ns of 



Ihe 






'portion of 
Quoit-sliaped, 



nient of tbeiu, orevei 

pattoftheuvan-i 201. 
Placenlalioa {-io). Tlie 

tbe plaeentie. 
Pltctaliform {-ormit). 

or in form like a flat cake. 
Ftuled. See Plicate. 
Plant (P/onu). With flat surface or 

Flafji. Creek for wide, in such com- 
pounda as Plalyphyllat, broad-leaved, 



Fteio 



phjliavt, 
iarlv rUy 

Pteiwhada. 
152, 1S5. 

Pttniu. Ki 



Greek fur 



used i 



veral-n 



deni 



Flat /•liBui is what gar- 
. call a "double flower." that is 
which tbe petals or other flower- 
are abnormally multiplied. 
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GLOSSARY. 



PiMlnnled {-^t-aY Saiil of ■ Mignu 

when supplied wttli [lulleii. 
PiAy. Ill Greek cauipouiidi^, denol«« 



Ptiii^Km. Lead-colonid ; dull gray 
vilb soine iiietallit lustre. 

FUmuii {-ami). Fealheredf when bris- 
\\i», &c., Iisve line Imiro on eauli side 
lilie the plume of b featber, as llie pap- 
pus of TliiKtlea. 

FlimuU iPlumuiaj. The bud ur gmv- 

cntyledunsi 17. 

Plurtt. U»iiy or aercml ; used OB ■ 
prefix in Lsliu wants, euch as Plati- 
jtonmt (.tit). Bavtral-liowered ; Plaii- 
laeulai- i-arlt), several-celled i Plari- 
foliutiite, witli several leaflela, S:t, , 
Piiiriitigate, iu several pairs, Sa:- 

Pvciili/aitn {-, 



king-cup 



goblet. 



PikI. a dry and several-seeded debi<t- 
cent fruit; slriilly a Legume ur a 
Silique ; 2SS, SS2. 

Podium, Pixlus. A fuotstalk, stipe, or 
other such supporti usedonly in Greek 
compounds, as Padoetphalui, bead 
pedunculate; Podvcarpui, fruit slipi- 
lale; ur as a suffix, in such words as 
Lfptdpodut, slender-stalked; Smcliy- 
pudui, sbort-etalked, &e. 

Pvditiian. Any stalk-like etevatiun. 

Padogytuum. Same as Gynopbore. 

Podo^erm (-ennium). The stalk uf a 
seed; 276, 305. 

Pogon. Greek for a beard i enters into 

Patemirgony. See Polyem bryony. 
Politui. Polished; applied lo a smooth 

and shining surface. 
Poinllea. Same as Muticnns. 
Pmntltlted. Minutely pointed ; same as 

apiculale or as minutely acuminate, 
FviUn, Pollen-graim. The fecundating 

grains or cells contained in the anther; 



IBS, 21 

PuOtn-tubt. The slender 
begins as a prolrusinn ii 
coat of a pollen-grain, bt 
by growth, at least whei 
wiib the stigma; 258. 

Pullicdrit. An inch long! 
of the terminal joint of 



Prlmiferma l-ui). Poll en -bearing. 

PMinium. A mass uf pollen-Rr 

more or less tolierent ; 2^7, 23U. 



PulyadHphia. Name of ■ LJnniean ar- 
liticial order with sumeus Falsadd- 
phoBi, or In seveml phalanges or 
brolberbouds ; 350,835. 

PJ-jamlria. Name uf a Linncan cla.-s 
with flowers Piiyaiuiniui, or having 
an indefiuire number of stauiensi 2411. 

i*o'yunlAw« (-m|. Mauy-Howered; in 
the Laliii form same as niullitloroua. 

PolS'd.ptliary. Of many carpels; 26L 

Polgcdipic l-iau). Fruiting many limes 
or iiidetinilely ; UeCandolle's naun 
fora perennial herb; 33. 

Pvlydphaloui (-n'lu). Connstlng of or 
bearing iiiauy heads, cjnlala. 

Ptdycoccaa. Of several cued. 

PiAycolsledomitu (-eui or^u). Having 
several colvledons; 32, 3U. 

Patyijamiii. 'Name of a Unuiean class 
having Pvlgyainavi flowers, i. e. some 
hemiapbrodile, some unisexual; 161, 
335- Also ol Unnjtau orders of Syn- 
genesia; 337. 

Potyijpua, Name of a Linnipan anili- 
cial unler with flowers Paly^ffiiumi, 
i. t. containing numerous carpels; 
281,337. 

Pulymtrom (-u<). Of n 






circle. 



JWymorpAous (-lu). Of several or vari- 

Pvlypetalotu (-w). Having separate 

petals; 214. 
Pdlyphere {-drium). A torus which 

bears many pistils, as that of a straw- 

berrv or raspbeny. 
Pol'jpkyU.m [-at). Many-leaved; 244. 
P- lyie/iiil'-iii (-m). Of separate sepals; 

244 



PayKichgm. Bearing manv 
Pnlyilyhmi (-m). Bearing m 
Pulyn/mmttricnl, That whi 



Pome iPiimsm). Kind of fruit of whicli 

the apple is the type; 2SS. 
Pomfndimni In the afternoon. 
Pum(/tPOM (-W). Pouu-bearine.. 
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FemiioijT). A \\ 

of fruiu cuneid 

sinBll hol«a or 
Potltnvi: In ■ 



n or the sDbject 

fierced with 

TV flower Is the 



PaMicuiu {-HI). Oil [lie pMterior Eide, 
which in « (lower is thai next (he »xiii 
of tnfloreerence ; ■» sdiiate aniher in 
poslicous wben on the outer side oF 
the tilameiit, i. t. when il taxes the 
'petals; 263. 

Poach. See Silicle. 

Pracox. Apprtrinj-or developingesriy 

Pi'o^ratiiiH. Samem^slintion; 132. 

Prafoliaiiim. Same as Vematiun ; 132. 
With end Mil were 



Prnia 



molt. 






■B outgrgi 



I of the bark o 
toFlheoTule; 3TT 



Protet. Progenj' ; someHm 






Proliftroui{Pi-6ll/er, Pmli/eme). Bear- 
ing progenv, In the wav of ofFshootn. 

Proli/tratU or 

Prulijicatiim i> usually taken aa the 
proiluclion bv one organ nf (inmething 
different, such as Ihe (levelojimenl of 
buds and planflrt) on lemven, of leafy 
dhooti in place of Bowers, 4c. i 73. 

Piiiigtrmu (-tu). Same as PniUfemu«. 

yVoae iPmnut), Lying Hat, especially 
faca downward. 

Prypdculuirt, Pvpiytdum. Name of a 
ahool, such as u runner or sucker which 






Same i 



Prepi^Un. Primary knaves, as tlie firat 

leai-es of a b anch or axis. 
pTOtmckyma- I'lant-tiwue consist! 

lengtbMMilitnbular, orfntiftinn c. 



Froitratt i-afut). Lying quite flat <n 

the ground ; M. 
Protoi. Ureek for flrat; used In various 

compounds, such as 
Protandivai, Pivl'tnihy. See Proter- 



tta, also Pmtnndroai, Pi-o- 
Wlicn Ihe ambers of a 



Prolen 



Primint. Outer ci 
Primimlial {-ialit). Th 

or ap|iea ranee. Prinii 

those of the plumule, 
i'runinb'c (-icut). Prism-shaped, with 

flat faces separated by angles. 
Prictrut. Veiytall. 
Pructa (Pro&itui). Any project 

appendage. 
pFUCUmbetii (-enj). Lying along Ihe 

ETound; M. 



PnAtTanthoiu (-ui). Where flowering 

Pivlerdyyuivi, Piolfi 6^ng, or Pi-o- 
tosgnoia, ProtDgyny. When tlie 
stigma is ready for its fuiiclloiis ear- 
lier than Ihe aiilhcrs of Ihe same 
blossom; 3tE>. 

Protdptylet, Fii t'-phylt. Alga, &e., 
the sii]i]>i>9ed first plants. 

Protaplaim, Protcplatma. Tlie tornia- 
'al of piBhIs and 



Prai 






(-ftfu), /■l-OJ 
tVosied over with a 
sendoi. Greek f<>r 



,-vmt\. At if 



nipounds. as Pseudo-nionu- 



Psttuloairp i.-ayptiim). The pri 
m aecnsBory pail of an anthocs 
fruil; 300. 

Ptttido-caelalt False-ribbed, as 
a marginal or intra marginal v 
rib is formed by Ihe miifluence i 






}rbar«; i 



The Iwtany ot Fen 



Pillus. Greek for naked oi 

Pntoilacliyiii, with naked spike. 
PtfriilivBi. Plti-vd'aia. Naniea for 

Key-fruit or Samara. 
Fltrii. Used for wing hi Greek c 

{sounds, also for a 
Ptaalui/rn/ihia. Tli 
PUrovtrptmX^t}- WIng-friiiled. 
Plrrr-iiridui. Wing-fooled, i. e- petiole 

wing-inarBined, &c. 
PlytU. Greek name for folding, as of 

leaves in a bud ; 132. 133. 
Pubeni. Pubft Used for Pube«ceol. 
PuhMilia, Minutel.v pubowent. 
Paba. Pubesicnce, liairlnes>'. 
Paitteenl (-rns). C'lulhed or tumithed 

with hain> or dawn, cppeeially with soft 

or downy and ahoit bairs. 
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PitgioTifi&m (-«r™|.- Dagger-shipwl. 
Ftillat. Utfk^o\onAi dtitky- brown or 
. blukish. 
P^ftrait, P^vcndentm. PeiTder«l;a» 

if dufled wilh powdery mailer or 

minute gnina. 
Piilviaale 1-ufu), PtUantfarm i-onait). 
- CuBhioit-slisped. 
PviBtrrai. A cushion i niiins given to an 

enlargement or Bwelling clow under 
.. Um Jonedloii of a leaf, or somecimei 
. .io Ihe ■voUen bue of ■ petiole, 
Pwnilai. Low or little. 
PuMiatt l-ntai). Dotted, either witk 

depresaioni like punvturei, or trans- 

tiirent internal glands, or wilb colored 

d«s. 
PuacHattalt (-aOtf). Uinutelf puDcttle. 
Pintycnt ('((u). Terminating in a rigid 

and sharp point or acuntination, like a 

Punicrum (-eat). Bri^il c«rinine-red. 
Pmiiurita. Origliially (htred of arte- 
-. rial blood: bul our purple ia wme- 
, wbal dull red with a daib of blue or 

Purjiurdiictia' PurpHsh- 

Paallai. Verj- small, or weak and >len- 



GLOBSAltY. 

GanfeiiMirjr. Qimltrnali. 



PaldmeH. Tlie »hcll <>f a nut; Ibe i 
Fyatoa, Greek forlbiek; whei 

Psi/mam. Dwarf, pygmy. 

PsiumidiU [-ulh). Pyramid-shaped. 



Pyato- 



e (PsrSf 






Nutlet; one of (he small 

drnpaceouB fruit: 21)8. 
Fj/rtnorium, Fyridiani. A pear or peai^ 

like fruit, aaiue aa Pomum. 
Pjietiaiiai. Name at a drupaceous 

pome, aa of Medlar and CralKgua. 
Pyriilion. Synonym of Pome. 
PjirttUKarp (-oiyinm). A general name 

fur any drupaceous fruit ; 232. 
Psriform (-armii). See I'car-shaped. 
PgxidiUt (-aWi). FumiBhed with a lid. 

verse deliiwence, niaking a lid of the 
upper portion ; 393. 



^adri-. In Latin compounda. denotes 
four; as Qua/lrangvlar, Qmdrifiiri- 
oat (in four vertical ranks), Qaidiyii- 
/ate (in four paira), Stc.. 



^offo 

Qdt'ni, Qut'iui'ji <-iiu), Qnmatt l.-Mit»). 
laBvea; 176. 

QiAnque, Five. In Laltn compounda, 
giving rise to B<ich terms aa 

Qttinamdal, in a Qidwiimz; alio five- 
ranked; 123, 130. 

QumqatfaTioiit (-Mit). In five vertical 

QMiit/piffoliatt (-AlM). Five-leaved. 

(tMi'aTw/oJioJale, wilb five leaflett. 

QxirttupU. Dividing into five parti, ur 
five-fold. 

Qui'*lapliKeretii or -eeiati. With mid- 
rib of leaf dividing into five (i. t. lw« 
lateral pairs) above the base; %i. 



Race, A variety of such fixitj' that it 
ill reproduced by seed; bIm uaed in a 
looser and more eKtended aenae for a 
tertes of related individuals witbout 
particular regard la rank; 330. 

Sactme (Raiemia). An indelerminale 

cellHlflowera; 146. 
Sactmiftrwii. Bearing TBcanes. 
Xaccmifonn (■ortnu). In (he Ibmi 



RiKhu. See Rhachis 
Rtuiiid. Belonging to the ray. 
Matlialt (-o(uk). Spreading hwn or 
arranged around a fomraan oentre, 

cle ; bearing rays or ray-fiowerf. 
RadlaUlji reined. Same aa Palmately 

veined: 93. 
Radiatifom {-ormU). Said irf a capilu- 

largement of sntae of the outer flowera, 
which however are not truly ligulale, 
* Centaun-a. 



the ri 



Radical (-oji't) 
like portion 



Rndicanl [Badwaiu), Bonling. 
Radied. A minule root or a rootlet. 
RadieiJIonnu (-m). Flowering (appar- 

Riidicifunn (-nrmit), Sadieima. Of the 

RadieU l-iadn). Literally a diminutive 
root; but the "radicle" ritbsambrjo, 
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01) Bearing rootlets. 



Aidkalon (- 

S:idii. Then: 

Ramtal [-alu), Jiameui. Belonging to 
{Jiamut) a bmnch. 

RaiaaUa. Thin chaBy scales belonging 
(0 tlie surface or epidermis, sucli as 
ttie chaS on the alallia oC many Ferns. 

Jtj«ifia,tio«. Blanching; 47. 

Aimi^oroui (-M]. Fiowering an the 
hraiicUes. 

Jtanuae {-osui). Branching or branch)'. 

Banniiite (-urai). Bearing inanj- branch- 
lets, i. t. Ramuli or 

Jl'jAt. 8eeKha|>lie. 

Ri'jikiiiu or SAapkUltt. Crj'stals in 
■he cells of plants, especiallj' ueedle- 

Riiy iBuJiiii). One of the ladialing 
branches of au umbel (147); also ilie 
marginal as opposed lo the central pari 
(or disk) of a head, umbel, or other 
a differ- 



abbreviated 
R«y-/oatr.. 
iho margin of 



Also used a 



pressi 



'hicli belong to 
circular Hower-clug- 
roni (being usually 
Uiger Ihui) those of (he disk. 

Rtcmileieftia. Tlie adhesion of leaves 
iir their stalks to a slein; 168. 

ItecfplocU llitcrpldculam). A portion 
of axis forming a eommon support or 
bed oil which a cluster of organs is 
borne. The receptacle of the flower, 
or the torui>, is tlie axile portion of a 
blowom, that which bears sepals, 
pctaK stamens, and pistils; 167, 211. 
The receptacle of inflorescence is the 
■sis or rhachis of the head, spike, or 
other dense cluster; H3. 

Jtedinale (-aim). Seclme'l, Reclining. 
Falling or turned toward downward, 
so that its upper part rests on the 
ground or other object; S3, 133 

.ftec(;n(™ui. St raiglil-veined or straight- 
nerved; 92. 

R' cliitriaH-ialii). In rectilinearranks; 



124. 



ircfrf (-B 



Reih.pUail 

Folded B 

Rffttxed I- 



A two-several-lobed (wd- 
lled fniil (2-pluritoccom), 
whkfa separates at maturity into as 
many S-valved carpels, as in Eugriioi^ 
bia; one form of Schizocarp. 

Rrt/mncarp {-nrpium). A general name 
of a dry and dehiscent fruit, 2U2. 

Regviar (-aiii). Unifonii in shape or 
structure; symmetrical as respects 
shape! 17S. 

Rem/vrm (-ormis). Kidney-shaped; 
having the outline of the longitudinal 
sectitm of a kidney ; 96. 

Rtpaml I Repandui). With slightly un- 
even margin, which, it more pro- 
nounced, would be sinuate; 6S. 

Repent (Repem). Creeping, i. e. pros- 
trate or borizonal and rooting; 53. 

Rfpliaile (-ottM), JUplicaiiimt. Folded 

Replum. A frame-like placenta (like 
a door-case), fivin whkb the valt-ea 
of a capsule or other dehiscent fruit 



Replant t Replant). S«m( 
Retupinale. Upside dun 
that appearance. 



Relics 



J, 92. 



Retiniicidum. Name 
to the gland lo whi 

Tlie persistent and 
like fui^iculus of the 

Relinened (-iai). San 

veined. 
RelrecuriMl (-u«). San 



'rnatBi. Curved 

■rd. 

(-alua) or Rtdvpticatimi. 
projecting outward. 
I. Abruptly bent or turned 



Rerolati 



. Rolle 



s Reticulate- 

s Recurved. 
I He flexed. 



I backward from 



Rliachit. The axis (backbone) of a 

spike nrof ■ compound leaf; 101, 143. 

Bhnpht. The adnate cord or ridge 

nects the hilum with the cbalaza; 
279. 307. 
Mipidiiii*. A fan-shaped cyine; 15S. 
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ui l-vt)- Root-flowered ; flaw«r- 



Rliisic 



e»,&c. 



I used by De- 
CajiilalJe for h p ' ' ' 

Riimme, Shadim 
stem of ruul-like ijipearance pros- 
trate cm or underground, from which 
rootlets are cent uS; the ipex. pn>- 
gre-wively sen il lug up herbaceuua 
stems or lowering stalks and uflen 
leaves; 56. 

JUiinmno'iiluAU (-ui>)' Boot-like id ap- 
pearance. 

RhotiMc (-icai). Bhomb-ahaped. 

Jthombuiiiat (-afi»). Approaching a 
rhombic outline; quadrangular, with 
I be lateral angles obtuse. 

Jlii. A primary and strong vein or 
conspicuous portion of the framework 
Ufa leaf; 62. 

Bibbtd. Furnished with promioenl 
ribs. 

Jiicitu, The mouth ur gorge of a bila- 



■ deft. 



.nilla. 

Itiiniiie (-oimt). With chinks oreracke, 
' like those o! old bark. 
Jtia;/. lu Ferns, &t. See Annulus. 
HiatjtBl (-'«')- Grinning or gaping ; i 

is (lie mouth of an open bilabiate 

corolla; 2iS. 
JUparim. Growing along the l>aiiks of 

Riraiit Growing along brooks. 
Jtintarit. Gtuwing in watercoureea or 

rivulets. 
RiHil. TTcdescrndingaais. Roots arc 

axes which grow in the opposite di- 

p<»^ed of nodes and inleinodes, are 
niosfl)' developed underground, and 
absorb moisture, &c, from tbe soil; 
27. 

Rml-cap. 13, SS. 

AtW-tntrt. Attenuated unicellular 
outgrowths or hairs from the newly 
formed parta of a root, tor absorp- 



A very slender n 



BooUel. 

Of a I 

JtMlttock. SeeRhizoma; 5li. 
Jtoridut, Dewy; covered with pirlicl 

resembling drops of dew. 
Roiaceoiii (-ea»). Arranged like 1 

five petals of a nomial rose; H 

Sumelimes used for rttse-color. . . 



Ruiliine l-itui). Willi a Sottnm, a 
beak or spur; narrowed into a slender 
tip or process. 

Rottilai; Rumlale (-afua). Collected in 



RottnuHRotvndtu, Rulundatvi)- Sonnd- 

Roui/h. Rotighith. See Scabrous. 
Rubilliu, Rubeicenl (-(«»). Rubtni. Red- 
dish. HnbticttU also b turning red. 
Rabrr. Red in general. 
Rubiaiiulas Blushing, Inming rosy- 



1*). 






Ru/ou. (-, 
Rugose (-o 



r), R«/eKtnl (■(»>). 

I with brown. 

li). Covered or Ibrowi 



liuminaled t-altu}. As if chewed; raid 
of the albumen of a nutmeg, &c. ; 311. 

Sunnnale (-iiltit). Saw-toothed, or 
sharply incised, the teeth or indsiong 

Banner. A prostrale fiUtorm branch 



Biptil't. Bursting irregularly. 

Rally. Same as Bubiginose, RufescenI, 

anil Kemiginous. 
Ruliliini. Deep red with a metallic 



Snbubmu. Growing in sandy places. 
Saccate (-o(tM), Sacdfoiin, Sac-shaped; 

baggy. 
Saffittalt i-atia). Sngiltiform {-ormii). 

Arrow -head-shaped. 
Salntginotut. Growing within reach of 

Salixr-ibaptd. See Hypocralerimor- 



3d by Google 



432 OlossarV. 

Samara. An tndehkatienl winged frai 



IT pUnltd. 



Siircocniji l-arpium). Tile succulent o 
fle^y portton of a drupe; 285. H» 
bMD proponed also » ■ genenl nanii 
for a baecBle f mil : 3U3. 

&inii«>i(aK (-nnu). ProdueiDg laii| 
and lithe branches or ruanen, >i2 

- Snmenta (Si'rnmta). 

SnHinu. Tliil wliidi is «>« 

Saw-tnothed. See Serrate. 

Siiraifiiu, iSnziwiii, SaztoofM. Living oh 

Scaln-iAa, Scabrltucubit. RoughlBb j 



Sonte), Any Ihin KarioDa bodbn, uiu- 

all.T degrnente leaves, sometiinet of 

epiilermal origin. 
SaiUiptil. SameaiCrenaie; 9S. 
Smig. See Srarious, S^iuainoM. 
Sc^ly Buds. 40. 

Beandfnl l-na). Climbing, in what- 
ever mode; 61. 
SenpeiSaipiiij. A peduncle risingfron 

the ground; 61, 14?. 
Bcapijbrm l-ormit), flcopom (-otiit), Re- 

Minbling B scape. 
Seapiiitroai |-i«). Scape-bearing. 
Bear. Tlie mark left on the stem by 

ttie separation of a leai, or an a seed, 

&c., by its detachment. 
Searioiu or Searioie (-o*ui). Thin, Ary, 

menibranaceous, and not green. 
Schlzoc^irji {-BTpiiaa). A pericarp which 

(plita inia nne-«eeded pieces; 3M. 
Scion. A J'oung ehoot ; a twig usrd for 

grafting. 
Sciuroideut. Like a aqutrrel's tali. 
Scle^nnaium. Nsme of the fruit of 

Mirabilis, and the like; an akens 

eniJo.ied in an indurated portion of 

calyx-lube. 



ScUroideu, 



Havii 



I hard t< 



n Sclerm, hard. 

Satbi/uitn (-iirmu). Having the appear- 
ance of sawdust. 

Seorpioid. A form of unilateral inHo- 
rescenee which is circinHlely coiipd in 
the bDd : in the atiicter eanse. a form 
with the (lowers two-ranked, ihese 
being thrown alternately to the right 
and left; 166, IBT. 



S^tnUctlate ( M»): Iilavtnd by nii)«ite 

or rfcallow depreHloiw. 
Bavlifi/rm (^trmiii, Pottch-sbaped. 
Srurf. Small and bran-like eeaks on 

the epidemii. 
SetaU (-attu), Srmli/orm (-orwui). 

Buckler-shaped. 
BcaUlB/arm (-ormu). PUtler-ebaped. 
SffiattaT-Aaptd. See AcinaeHorm. 
Stclilc (•nil). A> If cat up into portions. 
SeiliiM (StcUoj. in classiti cation,' is 

applied in a general way to a divi- 

■ion in the arrangeisent M genera, 

species, or other groups; 337. 
etdai. Completely divided; ». 
Etaund (Seamdat). Wlien parts or 

organs are all directed to one side. 
.ndijlortu. W ilh Mowers of a etuatar 



all St 



The I 

; 2T7. 



ond (inner) c 



Sted. ThefeniliEcdandmaluTvdoTule; 

the result uf sexual reproduction in a 

phttrogHMous plant; 306. 
Sfed-lfniiei. Colj'Iedons, 11. 
Sted-itait. See fuRicuki* and Podo- 

Sted-ctael. See Pertcarp. 
Sei/rnUI: Growing in grain-fields. 
Sfffment {St^mfnium}. One of the 



such as a laal, 



Btgre. 






Separated ; kept 



onytn of Lnnalc, being like ■ half- 

Btmimil {-alii). Relating to the seed. 
Seminiferoui (-h«). Seed -bearing. 
StmptTvireni (Btmpii'inreiu). F.ver- 



Selalirg to 

Stpaloid (■oldetu'l. Resembling a nepal. 

Bepalody. Nanw for the metamarphoib 

of petals, &c., into tepals or sepaloid 

StparaUd fioatrt. Those ot distinct 
Kxei; saioe ai DiJinoua; 191. 



sdbyGoO^k' 



arptaU (-^Wrt. S*l>»r»t*d by a ptrti- 

Stftlrtile, Sfptieklal {-eldta). When > 
ca|i«ule ilehiarca Ihraugli rbe di»B*pi- 
mentg or Macs of junclkm : SSfl. 

^eptiferom (-w>, Be«rir^ the psnitlon 
or disvepinient. 

Siptifrag^ (-M). Where Ihe vain 
dehiscence break away from Ibe 



* kind of panilion, whether 

a proper disscpiiiiviii or not. 
Btptidatt i-ntui). Divided Uj f punoin 

er irantver-e Mpta. 
Strial (SeWaii) w Stnatt {Serinrtitr). 

Disposed in wrifi or rows, whether 

transverse or longituctiiial. 
8<tiinout i-tia). bilk}'; ckMhed with 

cloae-prenaeii toA and itraiglil paLiea- 



Sigilialt (-atut}. As if marked with the 
impression of a seal, aa Ike rooMock 
ef Palvgonatum. 

Sigitioid {-oidtvt}. Doubly curved like 
Ihe Greek t or the capilsl 3. 

8ili<h (EiilaUa). A short siliqna, not 
very much longer than wide; SM. . 

BU ci.h.11. Name of Ibe UnnHo anj. 
filial order of the class TeiradynsiBla, 
having Sitiaiioie pods ; 33T. 

Bitiqut ISSiqua). The peculiar pod of 
Cruciferie, especially wheo much 
kniger than wide; 293. 



£ir6/itioat (■««)- Produced en 

lively late iti ihe seawm. 
Serr.Ut (-udw), ilesel wilU i 






Sessili (-I'll). Siniug close, wi 

stalk ; dntilute of peduncle, 

■ or petiole, as the case may L 

Selaceoat (-nu). Bristle-like, 



Setuhie (-osut). llearii 



if Seta. 



Siliqi 



with Sitiquott fruit, 



Serrate with very 



j.e.a8ilique; 337. ' 
BUiy. See Sericeoua. 
Silvtr-gmin. I'he f;littei4ng fiktcii in 

exogenous wood Ucluiigiii)( lo I lie 

medullary rayn; '4. 
Simple iSimpltx). 0( one piece, series, 

Sc. A simple piMil is o[ one carpel ; 

a simple leaf, iti iiue blade, &c. 
SimpU /'ttuti, 2B1. 

ly simple. 
SmitlT6rt. Turn 



Sinua 



directed lo I lie 

alui). Wilh a strongly wavy 
recessed margin: 08. 
a. A recess or re-entering angle. 
heil. Same ae Laciiiiate. 
SnuHdk, Either opposed la scabroiia, 
e. not rough, or to glabrous, >. e. 
k pubeecent ; Ihe former it Ihe more 

SeMi: SItoDte, especially thoM fVoiH 

Sobolifermii (-w). Bearing vigorous 



Beat. I.Blin for f\x; as in Stxangalar, 
Bfr/friovt, StapartiU, See. 

Shniji/i/. Pubescent wiib long and noft 
bain; SHnie as Villous. 

Shenlh. A tubular or enrolled part o 
organ, such as Ibe lower portion o 
the leaf in Graswa. See Vagina. 

Bhtntkins. Encloeinicas bv a sheath. 

Shilld-ihtiptd. Intheformof abiickler 
plane and round or oval, with stall 
attached to some part of the unde 
surftce; 96. See Cl.vpeale, Scatale, 
Pellale. 

Shrvb. A woody perennial of losa si 
than a tree: 50. 

Shrtibbg, HavingtbecbaracleTofaibrub. 



iingle. « 
Separating intt 



portions or 



SolUnry (- 
the sami 
Soitibaii 

SolaiBt. Loosed : becoming !icpar*te. 
fioiTJiJtt*. Of a dull or dirty hue. 
Surtdiale i-ntvi). Bearlngsmall palcht 

on the surface. 
Serrma. A heap of carpels belonging 1 

one flower; 2«4. 
Soit, sing. *>nn. Heaps, such u tl 
■il fruit-dots of Ferns, 
■leaped or bearing Sori. 
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>g the DKlure of 



SjKtdietaia. H> 
bearing ■ 

Sjxutix. Aspike vitbafleshy axis; li9. 
i^n. The lenglh of the space between 

the tip of (he ibuinb and that of the 

little linger, when outstretched ; about 

nine inihes. 
fi^mu. Spane or sciltered; whence 

Sparafloni), with ecatiered flowers; 

SparMi/Uitii, with scattered leares, &c. 
^portaCMH* (-M). Spathe- bearing, or 

of the nature of a 
Spathe fSpatha). A large bract, or a 

pair of bracts, enclosing a flower-clus- 



Bpatkttla. 



■s of Grs! 






B for t 



Spnlulnle (SpalhiUnlm). Oblong with 
the lower end altenualed, shaped like 
a druggiiil's spaluia: 9b. 

S/Kciei. The particular kind, the unit 
til natural history elassili>.ation; 317. 

Spfcific Character, Ifamt, &c., 34B, 



r- i^trmophore (-oi 



SpemaphOT 
A name lor tiie i-]acenta. 

Epirmodenn (-emu). The outer seed- 
coat; 805. 

^emioddphoram Di Spimuiphriruin. A« 

Umbel lifers. The tatter'also an un- 
used name tor Ibe FlaFeiita; 291. 
Spermolheca. An unused name for peri- 

BptnuHin. Latin form of the Greek nurd 
for teed. Lat. Semeti. 

^Jialerocarpiiaa. Name pinpo«ed foi 
■n accessory fruit, sueb as that ol 
Sbephcrdia, in which an akene it 
enclosed in a baccate calj-i-tube. 

Sptcn- See Spike. 

^icalei-ataa). In (he form of or resem- 
bling a spike, or disposed in spikes. 

Spkifjirm (-omii). Spike-like. 

Spkula. A diminutive or secondary 
spike; a Spikelet. 

Ppike (Si4c/i). A tnrm of inilelerminatf 
inflorescence, with flowers seSHile cm 
an elongated common axis; 149. 

Spitdet (Spictda). A secondary spike; 
the name given to the Locusla or clu». 



sublende 



by I 



re flo«eri 






part of a leaf; bS, IIT. 
SpMuceiU (-eiu). Ending i. 

or sharp point; E5. 
Epinote (-oitw). Furnished with spinen, 

or of a spiny character; S5. 
Spinuli/eroHi or SpiauloK (-otM). Fur- 



lisbed w 






; spine 



Spiral (SpirdlU). As if wound round 
an axis. Spirai Ducti, 68. Spiral 
Phyllolaxs, 110, 121. 

Spiridei The delicate coiled threadi 
in the hairs on the surface of ccrrain 

wet; 307. 
SpithatROSua. A ppan long; ILie length 

spanned between the tip of Ibumb and 

forefinger when extended- 
Sptendena. Resplendent or glittering. 
SponaeUl, Sponijiolt {-ivla). Name 

given to young root-lip; once sup. 

posed to be a peculiar organ: S8- 
Sporadie {4cuij. Widely dispersed or 

scattered, 
Spordnffiam, A sporeease or (heca ton- 

laining (he analogues of seeds (ppores) 

in the higher Cryptogams. 
^ore {Spora, Greek for seed)- The 

analogue of seed in Cryptogami. 
Sport-cntt. See Sporangium. 
Sporidium. Syuunyin or diminutive of 

Spore. 
Siivriferoiii. Spore-bearing. 
Spirocarp i-aijnma). Name given to 



Spdrvphore [-omin). One of Ihe syn.>- 

nyms of Placenta. 
Sp^vlr: (Spdrula). Diminutive spore or 

Spond'fenma f-iu). Bearing or con- 
taining spores. 
SporU A bud-variation or seed-varia- 

Spumeictnl (-ena), SptunoM. Froth-like 
in appearance. 

Sp«r. A hollow and slender extension 
of some portion of Ihe blossom, usu- 
ally nectariferous, as of the calyx of 
Larkspur and the corolla of Violet: 
rarely applied also to a solid spur-like 






red. Produc 



ng a spur. 



EeeCal- 



Spindle-dinped. See Fusiform, 

Spine (Spina). A sharp-pointed woody 

orindaratedbody,conimonly a branch, 



Bquaitin. A scale of any so 
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squama; gcales of 

SjBBjni/bm i-ormii). Scale-like. 
SjBomuiwe (-otui). Covered ur beiet 

with miante scales. 
SgiMrroK (-omi). LilenJIy rough- 

Bcurfy; applied lo bwlies rough with 

apreading and proiecting procease?, 

euch BB tips of bracts, &•;. 
SquamJoit {-oiai). Diminutive]/ squar- 

Slachgi, Greek for spike. 

BInlk. Any kind of lengthened lupport 

on which an organ is elevated. 
Stnmtn. One of the eleniciila or phylla 

of the andrcecium; 1G3. 
Blaautitol, Stamineoitt {-tut). Relating 



mraiferost (-lu). Stamen-bearing. 



its (linn, without antlier. 
Slaiainodt). Name for Ihe 
phonis of other floral oi^ns 



Sfnndnrd. The posUrior petal of i 

papilionaceous corolla; 1S4. 
Slntu. Supporting itself in an erec 



e (-ittut). Star~shaped, arranged 



the plumule. 
SteiuM. Greek for narrow; hence 
Sifnepiyllai. Narrow-leaved, &c. 
Strrij/ma, Anj-fuliaceous prolongation of 

the blade of a leaf down on the stem 

Et'rii/mum. Name of Desvaux for the 

Dieresilis of Mirbel. 

SUrile l-ili>). Barren, as a blossom 
dentitute of pihiil, ISl ; a stamen 
w.thuut anther, or an anther without 
pollen; an ovary, without good ovule?, 
seeds without embryo, &c. In com- 
mon English use. a male 
flower is said to be a steri 

Blick-i.' Greek for row or r 
Dieaning vertical rank ; 



compounds la DUtichmu, two-ranked ; 
Ti-iiiKliout, three-ranked, See. 
SfijtBfl, pi Migiaata. That part or sur- 
face of a pistil (usimlly onora part of 
the style, or in place of it) which re- 
ceives the pollen for the fecundation 



Stiymalic (-tei 

Relating to stigma. 
Stii/iiiatijeroui. Stigma-bearing. 
8lini/i. Stinging hairs, sealed on a 

gland which secretes an ocnd liquid, 

as ill Nettles. 
Stipe [Stipee). A stalk of various son 

the support of Ihe cap of a mut 

stalk-like support of a gyncecium 
B carpel ; 212. 
Slipel (Slipellutni. An appendage ti 



leaf; IDG. 



a the s 



ules. 



tfui). Provided with stipels; 

BlipilaCe {-alui). Having a stipe o 

special stalk. 
Slipilifurml-onnii). Shaped like aslipei 

slalk-like. 
StiptUacecau {-eu. 

Belonging 10 nt 
Stipvlnle. Posses 
Sti/ialet. Append 

leaf one on each 

85, 105. 
Slirpt, pi. itii-pa. A race. 
Stock. Synoii}-m of Kace; also (ha 

portion of a ctem lo which a graft is 

applied; a caudex, rhizoma. or ruut- 

like base of a stem from which roots 

proceed; 51. 
SutU, Stolon (Slolo). Asucker, runner, 

or any bat<al branch which is disposed 

Sloloni/trotai-tit). Sending of or propa- 
gating by stolons, runners, &c. 
Stoma, pi. ilomala, Stomalr. One of 



Stomati/trovi l-at). Bearing stomata 

or '^breathing pores." 
Slonf. The hard endocarp nf a drape. 
Blone-fnit. A Drupe, such as a peach 



sdbyGoOl^le 



Q LOSS ART. 



StTrip-tlUip^ 6m UgnbU (347) and 

StriaU l-atai). Hariied with Ane lonRi- 

groove* or [id)(eB [Stria). 

Ktrict {Slrict4ii). Cluw or narrow and 
upri({hlj very Bimiglil. 

SiriijilUiit {-otu4). Miiiuuly etriffos*. 

Sli-iyoK (-OJW], HcKct Itilli Mitii,a. (ir 
eliHrp'paMilcd anil *|ipreu«d eiraigiit 

; and otiff liaire or briatlee. 

Sl-vlMaiitimt |-?H.), Birobiilform l-or- 
mii). lidstiiit; 1u or lesembliD); a 

. Strobil*. 

StrotUe {BI'AbUd,). An iDiloreacence 
forintd largBly of imbricated scales, 

. u thai uf Hop aoil n Fir-cone; 
303. 

StromioH/ormt, Rlron^uU/trvi. Twist- 
id ipirallj- inlD a acrew sliipe, a^ the 
legumes of llie Screw-be. ii (Prom- 
pi>, net. Struoibocarpa) ami of emne 
species nf Hedicago. 

SlripiioU l-iola). An appendgige at 

tlie hilum of certain see<lsi 308. 
llFHCttTol Balang, 2 



any t 



a.), S<™./fn 






Slra 

Fumisliedwirhi 

Sta/Mit i-otta). Tow-like; 
mals of long hairs. 

%i( (5(si«Ji). The usually attenuated 
portion nf a pislil or carpel between 
the ovarr and atigniai 166. 

-Bfyliform l-oraU). Style*taped. 

Styiiftnmi. Style-bearing. 

Sfijlinui. Belonging to the style. 

Stgkia. Wilb styles of remarkable 
length or namber, &c. 

Sfylopmlium. An eniargenjant or a disk- 
like expansion at Ihe base of a style, 
as in Umbellifers. 

jSb4; In composition of Latin words In 

- terminology, deiiutee somewhat or 

slightly; as, Stbacatt,SidKonlait,iiM. 



lion, 137. 
Svbtrtnt (-own). Of a corky texture. 
SiAgtmM, 337. 
SuimtrgeS, StAiaentd (-vt). Growing 

under water. 
Sahorder {BiAordo), 337. 
Sabpdiolar {-nrit). Under the petiole, 
- ■sihaleaf-bada ofPlataoiu; 43. 



SuilHAf [SaUriimt), 827. 

Bubidiitt i-alwi), Subulifons (-ormiij 

AwL-shaped. 
Sabvnricly, .^27. 

" '" eut or broken ol 



lelon 



>; 63. 



When 



In JeaVe 



Si-paleionl (-(b»). Slightly or ob- 
scurely shrubby; 50. 

Snfi-utex. An undetshnib. 

Safnitiaae (-o«u). Low and shmbbj 
at baae; 50. 

Siiftdtm. Underprojiped or supported. 

Suicate i-oTiu). Grooved or furrowed. 

S«i>er. Above. See Supra, 

Saperiur, Supcmi. Growing or place^l 
>n Ihe 



side 



8 the p 



p of a corolla is the 

superior; 160, 183. 
Suptrpottd (Supetpoiilut). Vertically 

over some other part. 
SuperpuiiiioH. 179, lUEi. 
Supercoiute (-ui), SupenoluHte i-itiia). 

Same as CoiitoIuu whan applied ti> 

plait.; 133. 
Supine (-iBui). Lying Sat with face Up- 

Svppremo*. CcHOplele abortion; 179, 
190. 

Svpra. Above; hence in Latin com- 
pounds, Svpro-oztUarif, above Ihe 
Bxil; Si/;»vi/biinceoi«,abovealeaf.&c 

Supradedearmpmnd. Several timeseom- 

Sunvbtie {-<iMt). Producing suckers. 
SuradHs. A sucker; a thoot rieiugfrom 

Sunam, Upward; directed upward or 

Sa^itrulrd {Su^enmi). Hanging di- 
rectly downward ; banging from the 
apex of a cell. 

SaipfotoF of the embryo, 284 

Suiurat (-oiii). BBlalini; to a sulare. 

Suture (-aro). A junction or Mam of 
union; used cammonly aa a line of 
openine; 280. 

Sieord-ikaprd. A blade with ftio ihaip 
and nearly par4llel edges, aa io Iris. 
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tr 5vonnH. A nrahlple fniit 

UkellmtofiiiBFii;; 1*8.303. 
BslrtMlrH. Growing in woods. 
Symmtlrical, Regular u )o number of 

parli or M to eh»p«. ' ' " 



LB form 



( 1T5. 



6 8y- 



Sgn^taioiu |-u() Wkli united 

Mine u Uamopelaloui; 244. 
Symphiaalhejvui (-">)- Same 

nantheroua aiid SyDgen«*iiiiii. 
Ssfaphiiiu, fiame u Uoaleaccnca. 

Sgiapude, SynifUHlam. A ilem mads 

uji of a series of auperpo««d biwiclies 

in away to iniilate a liinplo axis; a 

nn66,164. 

By. Same as SyaanlhoBis. 

BjpiamttitFimi (■«•). Btamtni coaleicenc 

SjnonMtiu. The Bimullancoas arllie- 

M9 or readineu of Ibe anlhers and 

slignas of a blDHom; SIB. 
Syncarp, Sytearjmm. A multiple fruit 

Buch as B mulberry, or a Herliy ■f^B' 

gate fruit, like that, of Magnolia ; 299. 
Bjntarpmu (-iu|. Coinpoeed of two or 

more united carpels; 361. 363. 
Bsnansitdonmi. Wi lb cotyledons wld- 

ered logellier. 
Bsnedral. Growing on the angles. 
SyneiiM. The column of monadelphons 

filamenls, as in Mallow. 
Bgngattda. ijnnean claes (83B) charac- 

tprized by haringthe anthers united or 
Sijsstnerwvi. With aniber* cohering 



Taxologs, Taianoraf. Relating t« c" 

Biflcalion and ila rules ; 3, 315. 
Teeth. Any small mai^nal lobei. 
Tigmen. The inner coat of a seed ; MS. 



Trla. 



e far t 



r annsed 






Synonym. A ftnpeiseded i 

name ; 354, 36fi. 
Sgnongmii All (bat relatei 

nyms; 3G5. 
SyBttpalimi (-»j). Of coalescent sepals ; 

Sg/tevuitic fiufnny, 3. 

Syilylai- The coalestence of styles into 

TabtKeat (-em). Wasting or shrivel- 

Toit. Any long and slender terminal 

prolnngalion. 
Tiiper-pninled. See Acuminate. 
Top-root. A primary deseending root 

forminga direct continuation from Ihe 

radicle ; 31. 
Tamny. Same as Fulvous; dull brown- 

isb-yellow. 



TeleiojUktu. Same as perfect, or her- 
m> phrodile-Aowered. 

Tendril. A filifurm production (either 
axilc or foliar) by whicb a plant may 
climb; 54. 

Ttpai (Tepalam). A diTision of peri- 
anth, whether sepal or petal (hardly 
ever used). 

Terabilogieat. Relating to malforma- 



TeratoUisy. The science of monsters 

and mslformalions; ITO. 
TcTCU (Terei). Round in the sense al 

having a circular transverse section. 
TergtmiHate i-niat). TTirice twin. 
Teminai (-afi»). Proceeding from oi 

belonging to Ihe end or apsK ; 7. 
Ttt-mimlony. Same as Glostology; ), 



359. 



Bnrj(-n 



Same as Trimerous ; 



Temate (Tenau, TtTnalni). 
as three in a wborl or dust 
TeutUaled (-ulvt). 






worii. 



nmoiily bard and brittle, whence 

! name, which answers to seed-shell ; 

S. 

iceovt (-eui). Of the color of un- 

iied common (brownish-yellow) 

llerj-. 

n. In Greek eompounds, four ; 

ocrftpeffiirs (-aril). Of four car- 
ls; 9«1. 
Telmtiimaretu (-w), Tetfacorcut. Of 

four dosed carpela. 
Tetradyadmia. Unniean class (335) 

whii^h has the stamens. 
retra<!ynamovi (tn). With four long 
ind two shorter ntameBs; 350. 
trdffonal or Te'rageiwu4 (iiJ). Foiir- 



. by h 



Tflrnij^nia. 

(337), chat 

gyneeciam. 
Tclrdgynma. Of four carpelB er styles. 
Tetrdmerom l-ut). Composed of four 

Tetrandrla. Linniean class having Ihe 

flowers perfect and 
Tetrimdroui. With four stamens; 849, 
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Tetn^lahiu (-MJ. With four pcUla; 

Teln^gUotu {-«). Faur-t»v«l) 313. 

Tetraqiulraut (-«). With tour ihup 

TttTwrpalout (-U). Witb four Mpals; 
Ttlrailichoai {-«>)- In four i*enic>l 

ThaloTiUfloreut (tif), 340. With puts 
of llie fluwer hypogjnoiu, or no the 

rAdfintui. The receptacle of a flowerj 
1ST. See Tonm. 

ThMphtjItl { Tkallophyta), 341. 

Tkalbu. A ttntuiu, ia place of elem 

neca. A case; an antlieT-cell (391); 
a Bpore-caae, &i. (Ad early name for 



e (-0. 



212. 



Thorn. Saineasepine; 66- 

rAnial. The orifice of a gamopetalous 
corolla or calyx, incluiling any por- 
tion between this aud the proper tube ; 
240. SeeFaui. 

Tkyrat, Tkijitia. A contracted or ovate 
paoiclei a mised iaflorssceiice, with 
main axie indelemiinate, but the sec- 
ondary or ultimate clusters cyuiote \ 
ISD. 

TiytUe, TigtUala. A miniature or ini- 
tial Bteni ) iometiniea applied to Caull- 
ele (Badide), sometimes to Plumule; 
10. 

Tinamiia. Dyed; used for dyeing; 
inipailing color. 

Tiiiae. The anatomical bbric. 

Tiimcntote (-onu). Densely pubescent 
with matted wool, or Tvmtnlum. 

Toni/ae-thapeU. Long and nearly flat, 
BODiewhat fleshy, and rounded at (he 
apex. 

Toolh. SeeTeetli. 

Toolhtd. See Dentate. 

Tvp-ihaped. Inversely conical. 

Twvie {-oivii- Cjliudrical, ivith con- 



rortuout l-oiui). 

different direct it 
To<-ulou (-orei). 

elighlly lorase. 
Tort.ut. Twisted. 
Torlila. Susceptible of I 
Tona. The reeeptacleof 

211. 



sat or twisted h 
Diminutively o 



from resemblance lo the InehCR of 

TrBClii/caTpoiu l-ui) Rough-fruited. 
rrocAjupermMU. Uough-eeeded, &e. - 
Tratuctrie (-emu). Across; right and 

left aa to bract and axis; e«llaleral; 

IflO. ' 
Tropetifimt (-ormit). Trapeiaid. Un- 

symmetrically four^lded, like a tra- 

Trit. A woody plant with an elevated 

Tri-. Ill compound words, both Latin 
and Greek, denoles three or triple. 

Triaehanium. A fruit like a cremocarp 
but of three carpels. 

Triadtlpioui, THadttpkia. With Gla- 

TrianUi-ia. Linniean class (»34} with the 
Siiwers. 

Tii^tirmt. With three stamens; 249. 

TTiaagtUafi-aTii),Triatujviata: Three- 
angled. 

TrianOuHu (-«). Tliree-Oowered. 

Tnln. Group superior lo genus, in- 
ferior to order; 3^6. 

TricarptUary {-arit). Of Ihr 



■pels; 



Tricaipout (-hi). Consisting of three 

fruits or carpels. 
Tricephalota (-u). Bearing three headi. 
Ti-ichocaijiout (-ut). Hairy-fruited. 
Ti-itkodt*. Resembling hair. 
Ti-kkilotaout (-W). Three-forked; 

branched into three divii^ons. 
Tiickomt (Trickdiaa). Any oui growth 

of the epidermis, such as • liair or 

bristle; 209. 
Tricdeaiai {-at). Consisting of threo 

Tricolor. Tliree-eolored. 

Tncu^date <-atu|. Tipped with three 

cusps or pointed tips. 
Tridenl'ile (-aim}. Thice-toolhed. 
TrUliyitate. Tlirice digitate. 
Tridiai. Lasting for three days. 
Ttitunitil (Triemiit). Lasting for threes 

r.'i/nrtoM (-."m). Facing three way-, 
in three vertical ranks. 

Tiijid { T, ijdai). Tliree-cleft. 

Tnfoliale (-tui, Trifoliatai). Three- 
leaved. 

Trifiiiolnle (-ahu). Of three UaHels. 

TAfircalt {-atut). Divided into three 
forks or branches. 

Tdfjainutu (-us). Bearing three kinds 
of ilDwers. 

Tnijonevt |-u»), Trujunoi. TLi-ce-angled. 
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337. 

Trihilalut. Hiring lliree Rpertuns, as 

in Boms grains of pollen. 
Trijugate (Ti'j'uffiw). With ttre< pairs 

of leafiels or pianai. 
Trtlcbale {TiiMui). Three-lobed. 
TnloaUar {,-ruit). Three-celled. 
Trtateroia (-VI). Three-membered parts 

in threes; 17G. 
Trimulra. Lasting for or maturing in 

Triaiorpjumii, Trimorpimi. Occurring 

Trmtivatt ( Trinerviui). Three-ne 
Trvtudal. Of three nudes or joints 
Triada. IJiinxan aniticial order 

the flowers. 
r,-.W«« or T,i«icou> {-«,). Having 
, slaminate.pislillateandperfec 

334; un lliree distinet planta. 
TnOvalale(-alat). Having three ovules. 
Tripartible i-ibila). Tending to split 

into three portions. 
Tripartite (-I'du). Tbr«e-parted. 
Tripetaloid (-cii/etw). As if thrce-pet- 

alied. 
7'ii^(u£{»itl-ti<). Having three petals. 
rr^jilJuff (-tw). Three-leaved; 343. 
TnpiiMati{-('tiu). Thrico pinnace; 1(M. 
Tri^nnatifid {4dvt). Tlirice pinnatifld. 
Ti-^t-ribbt4 or ntntd. With midrib 

dividing into three, or sending atl on 

each side a strong branch, above the 

base of the blade; 93. 
Tripilnrrvfd {TripUntmai). Same a 

Triple-nerved, Triple-ribbed; 93. 
Triptermu (-ui). Three-wint-ed. 
Triqaitroai (Tripiefei'). Three-edged; 

Triquinate (-atat). Divided first into 



word ; 346, 382. 

Tivcblear (-rani). Pullejr-ehaped. 

Ti-oplwiptrm (Tropboiptrmivm). Name 
for the Placenta; 2U1. 

Trvmptt-ehaped. Tubular, with a dilat- 
ed oriHce. 

Trvncati (-atu>). As if cut oS at the 
end; 97. 

7't'uni: (rruncui). A main stem. 

T'-ytaa. A drupaceous nut, with exo- 
carp at length dehiscent or otherwise 
separating, such as Ivalnut and hiclt- 

Tubaiformu. Trumpet-shaped. 
Tube ( T^at). Any hollow elongated 
body or part of an organ ; 245. 



Triieeted {-ut). 



ofive. 



ivided in 






TTiitpalout (-tM). or three sepals. 

Triseiial i-nlU), Tritriate (-attii). In 
three horizontal ranks or series. 

Tritldchyvi. Three-spiked. 

r.-trtieiout (-Ml. In three vertical 
ranks; 1^ 

Ti inujmatic. With three stigmas. 

T'.-ulu. Dull colored. 

Trittylota (tu). Having three stj-les. 

TriMyiU (-olai). Three-grooved. 

Tritfmale (atm). Thrice temate; 104. 

Ti-ivkd fiamej, JVomina trivialia. Com- 
mon or vulgar nimes; used by Lin- 



TtUnrculate l-atui). Beset with knobby 

projections or excrescences. 
Tttbtiyin/ta. Bearing tubers. 
TViuJar, Tabslviai (-oiel. Having a 

lube; lube-shaped; 348. 
Tubulifimtu (-U1). When the flowers of 

a head have only tubular corollas. 
Tmicate (-bj). Having coats (tunics). 
Tarbinate (-atui). Top-»h,iped. 
TarwH, {Turioj. A scaly sucker or 

shoot from the ground ; 41. 
Tumip-ihnped. See Napitorm. 
Twin. In pairs. See Geminate, Didy- 

Ticinittg, Winding spirally and so 

dirabing (rwinen); CI. 
Taiatd. Contorted. 
Tmo-lipped. See Bilabiate. 
Typ(. Hie ideal plan or pattern. 
Typital. Kepresenling the plan or 

type. 



Umiet [Umtellai. An inflorescence 
(properly oi the Indeterminate type) 
' ' ' ' ' of pedicels spring 






e poml 



liken 



BOf 



mbrella; 146. 
Umbellate {-atui). UnAetUform (-ormu). 

In or like umbels. 
L'mbetUt, A partial or secondary nm- 

bel; 150. 
Umbelli/trcut (-«(). Bearing lunbels. 
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Unb^ida. A pMtial or Hcondiiry nn- 

bel, orumbellet; 160. 
Umbiiicalt (-atw). D«prca»ed In the 



t (-o(M). 
'a Che cent! 



Uti^TiictiUform (-ortnu). Hkving tLie 

general furm of >a umbrella. 
I7n>6i'o<>ij. Orowing in tbady places. 
Unarmtd. Uestitnle of prieklw, iipuwi, 

Umatt {-tiin*), V»ciiuit«, (~ii<tu), Umi- 
/ann l-ormit). Hooked; bsnl oi- 
curred at ttp in the tunn of a book. 

Uitdila. Ab inch (iM«u) ill leugth. 

Uitdate (-fltej) ar t/mlulaU (-aim). 
Wavyi V». 

Undtrihrui. A very low »hnib( W. 

Unequally pinnale. See Iinpari-piB- 

Unffuieulalt (-oCuJ. Contracted at 
Ungait. A cUw, or iMlli-like base of a 



1 <«!!; Unicoli/r, of 






Uaiettlalar. Of a 

one color, &e. 
&ieM. Singly or singla, Miliary. 
UBifioroat {-ui). One-flowsred.' 
Uni/dUaie {•aUu). Oiu-Ieaved. 
Utiifolui:il€, of one leaflet ; 103. 
llKijiffalt iUnijagui). Of one 



UniliiUnte (-nfui). One-lipped, lik« the 

. tumilla of Acanthus, iu which tbe 
upper lip is obsolete. 

Unilaltral i-<ilU). Onesided ; either 
originating on or mora commonly 
luiiied all to one aide of an axis. 

UnitoculiT l-ari»l. One-cell«d. 

UnmeraxU ( Oiatttrrit, Umaerdia). 

■ Oiie^^rrad, 

UniovalaU (-a(tn). Having only a soli- 

i/a^aroM. Bearing one ; as a cyme of 

one axis or bnoch; 15S, 156. 
[TniKrial (-iatU), OmKriatt (-flftu). 

In one horiioiital row or seriea. 
Dnaexuni (-alii, ' Unistxut). Of one 

sex; having stamens only or piMils 

only: l»l. 
ifKiriUntd ( Uiuvahu}. Of one piece or 



VrcihU (-al 



Hollow and co» 
the month, like ai 

pitcher I Urettilui). 

Slinging, in the manner of net 



OUifU { etrievtut). A imall Maddtiy. 
pvicarpi S»G. Orany small bUdder- 
(haped body or appendage; also a 
lyHonym of a tell of partuihyma. 



1 UnAo 



UlrievU/or 
(-vtu». I 



1 l-ormu), ntriaUote 
avirg or eoneiMing of 
bladd*r-Uke In appear- 



IS Iho amh- 



VaeUUiiu. Swinging fr 

er» of Grasses on their filaments. 
VaeiHU. Void or empty of tbe proper 

VayiKa. A shcatli, as of a leaf, ftc. 

Vatpnait. Slitsthed. 

VoU cote. Tbe intervale at grooves 
between Ihe ridges or riba of iha Irait 
CmlMllirera. 

Valeatt {-atvt), ValviJiir l-arit). 
Opening at if by doors or valves, as 
do most dehlsceDt fruits (eapsutes), 
and soioe anilien; aliw tbe parts of 
a flower-bud when Ihey sxacllv meet 
without overlapping; IM. 

Valve ( Valm), One of the pieces ijilo 
which a capsule splits, 98i. 

Vaiiial. Same as valvate: hence 3 
-talved, fi'Vaked, many valved, &e. 

V^tMla. A diminutive valve. AIm 
uied (aAir Linnisus} for the inner or 
flower^jlutoes of Graatea. 

VarUffOled (-aim). Irregularly colored s 
ill patcbe* of color. 

Vatiilg ( Varittat). A lort w modifi- 
cation subordinale to species; 81g. 

Vdruilate, VariaUru. Harked a) if 
by tbe pustules or piltlnga of stnall- 
pox. 

Vatcnlar (-arii). Relating to or fur- 
nished with vessels ( Vaiai or ducts. 

Viucuiar FlaBU ( Vaicuiarti), »¥l. 

FdKufuni. Same as Asddium. Ako 
llie botaiiiita' collecting box ; 318. 

Fow/ortB i-oraii). In the fona of a 
vessel, duct, &c. 

Vtintd. Furaiifaed or Iraveraed with 
flbra.^uciilar bundles or threads, es- 
pecially with tfaoM which divide and 
are relicalated. 

Veini ( ftna). tii general any ramlG. 
cations or Ihreula of fibro-vatcular 
tissue in a leaf or any flat organ; 
especially (as diatiuguishsd from 
nerves) those which divide or branch; 
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VtluK l-ittiu). Veilsd. 
Vtliliaoiu ( Vtlvliaui}. Veil 
BurUee covereil ttitb • wft 



ingof 
( Vtaatio), Ttie mode o[ vein- 



I Vein}'; ftbonnding i 



ycBtHcuK {•orut). Swelling u[uc|uaUj' 

or inflated on one siite. 
['errfWcuium (-cuai). Minutely ventri- 



Vermiaitar (-drii) Worm-shaped. 
Vem/d ( Vemala)M Appearing lu cfprit: 
Vtmalion (-alio). The diaposiliun 



Verrscoit i-oiui). Covered with vr«rt9 
(vemae) or wart-like elevations. 

Kersilife ( Veridlilii). Swinging to and 
fro; tuming freely on its support; 
253. 

VenMor. Changing color, or ot more 

Verlrx. Theapex of an organ. 
Kerticni (-nlii). Perpendicular to Ihe 

horizon; longitudiiial- 
Verttif (-.■««)■ A whorl; a. 
FeiVKiflnjIer. A false whorl composed 

of a pair of opposite cymes; 159. 
VerticiUa3lralt, Bearing; or arranged 

in Venicillastcrs. 
VerliciUoU (-alui, -aril). IKapoMd in a 

whorl; 6,119, 120. 
Vtecidc {-tenia). A small bladder or 

Vaiaslar (-aru). Vtnculoie (.ostu). As 
if composed of little bladders. 

Kci|f>trtiBe ( VeipeHinuii). Appearing or 
expanding in earlv evening. 

Vtaeli (Vata). See Iteis. 

Vixillars (-ari,), VaiUar, 137. Per- 
taining to Ihe 

VtiUlani. The standard or large pos- 



igBhatTty 
«n)haira 

mDai{-eui). Bearing long and flex- 



ible twigi, Uke thou n>«d forwkker 



Viatdlu. Growing in vineyards. 

Vialactom l-eut). Viol«l-i»lored. 

Viifiu. Green, or evergretn. 

Viitseeni. Greenish or turning frecn. 

Virgalt l-olut). Wand-^haped, or like 
■ rod; Blender, straight, and erecL 

Viri/allani, A vigorous twig nr ihoot. 

Viiidaeoit {-tit}. Buna M Viresceua. 

Viridiw. Green. 

Viridulut. Greenish. 

VirntiO. Venomous. 

Viacid i-iiiaij, Viicota (-d«i«). Sticky 
from a leiiatioua coating or aecretion. 

VileiiiitM. The yellow hue of the yolk 
of egg. 

Vitetlus, Name formerly given to the 
peculiar albumen which is in sODie 
cases deposited within the eml)ryo-M<:. 

VUlculaie (-Mm). Sanneulaeeousi pro- 
ducing Vine-like twigs oc suclierv, 
vllicaUi. 

Vlltit. The fillets or stripes ((■il-tuliea) 
of the pericarp of most Uiiibellifene, 
which contain an arumatic or peculiar 



Filiate (-olui). 
any iongitud 
VipiparoBi (-UI 






jngori^rout 



parent plant. 
VolMn iVoiabiUs). Twining round a 

support; 51. 
Voluttti. Rolled up in any way. 
Vnlva. A wrapperorexternalcovering, 

especially that of many Fuugi. 



Wary. See Undulate. 

Waxy, Reaembling beeswax in consist- 
ence or appearance 

Weili/e-ihatfed or Wtdgt.-form. See 
Cuneale; 95. 

WhetUhaped. See Rotate. 

Whorl. Arranged in a circle round an 
axis; aVerticil; 6. 

Wkorled. Disposed in whorls. 

WUd. Growing without cultivation; 

Wini/. See Ala. Any Membraneous 
or thin expansion by which an organ 
is bordered, surrounded, or otherwise 
augmented. Also the two lateral 
petals of a papilionaceous corolla are 
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GLOSSAEY. 



Winded. B«eAla(e: bearing > wing o 

WUIitrins, S«e Marceecent. 

Wood. The bard part of a item, &c. 

mainly compoxd of 
Wmid-celli, }Poody^b'-e or linue, 68. 
(Cuof/if, See Laiiale and TomenKhw 






:lutUed 1 
inalt«d hain. 

XntUkoi. Greek tor vellnw in 
puui,a», sLul. >■ XnntlwphsU, 111 



JTeni^mjL Fecundalioa of the ovuleg of 
a Bower by pollen frum gome other 
ptont of tiie same specieBi croa»-fei» 

jrfifiiii. Woody, penainiiig la wood. 



Zoo^tOTt. One of tbe free-moving sporei 

of tlie lower Cryptognms. 
ZyuomoTphum (-ui). Thai which can bt 

' lecled in only one plane into umilai 



nu, AiOidroms- When the course of a spiral is reversed, 157. 
/n/erlUe {-Hit). Said of a pistil or flower which fails to Mt fruit. 
P-Jgembryaas. The production of two or more embrj-os in a seed. SSi. 
S-F^inv***" (-S'o)- Plants feeding upon decaying vegetable or animal mi 
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